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3{i£tory and ©rgani:2aliorL. 



In accordance with^ congressional act, commonly known 
as the "Agricultural College Act," the State Agricultural 
College of Oregon was temporarily located, in 1868, at Cor- 
vallis, Benton county, in connection with the Corvallis Col- 
legei 

By a subsequent act of the legislature, in 1870, the said 
Agricultural College was permanently located at Corvallis 
with the above-mentioned institution. 

At that time there was but little interest manifested in 
scientific agriculture; and this lack of interest has, indeed, 
^ continued until very recently. 

^ No provision has been made by the state for equiping the 

\ school with farm, buildings, apparatus, etc., but, in 1871, the 

^ citizens of Benton county purchased and gave to the college 

> a farm of thirty-five acres, situated near Corvallis, for agri- 

cultural purposes. This is the present college farm. 

Prom the time of its first location to the present the col- 
^'^ lege has been carried on by an appropriation from the state^ 

averaging a little over two thousand dollars annually, in ad- 
dition to the interest accruing from the funds obtained by 
the sale of the college land donated by the state under t^ie 
act of 1862. This has been consumed mostly from year to 
year in the current expenses of the college. The fund 
available for improvements, experiments and other work of 
such nature at no time had exceeded $1400 up to July Ist, 
1887. This decided lack of interest in scientific agriculture 
and insufficient appropriations for work, other than the work 
of instruction in thp class-room, has been no doubt due to 
the newness of the country; its great fertility; exceptionally 
fine climate, in the farming portion of the state, giving cer- 
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tainty to crops; freedom from insect pests and the extensive 
tracts of grain and grazing lands to be occupied practically 
without cost. 

In accordance with the act of the legislature of 1885 the 
State Agricultural College was relocated at Corvallis, Benton 
county, under certain provisions, the Corvallis College hav- 
ing first signified its intention and desire to relinquish the 
same to the state. 

The provisions of relocation are contained in the following 
sections of the laws of Oregon: 

Section 2678. That the permanent location of the State 
Agricultural College at Corvallis, Benton County, Oregon 
be, and the same is hereby ratified and confirmed; 
provided, however, that the citizens of said coun- 
ty shall, on or before the first day of January, 1889, have 
cause to be erected on the farm, containing thirty-five acres, 
in the immediate vicinity of said city, known as the agricul- 
tural College farm, brick buildings for the accommodations 
of the said State Agricultural College, at a cost of not less than 
$20,000; and provided further, that the said farm and 
building shall be, on or before the said first day of January, 
1889, free from all liens and encumbrances whatever. 

Section 2687. The board of regents provided for by this 
act shall be adpointed by the Governor during the present 
session of the legislature, but they shall not assume the 
governmeut of said college until the building mentioned in 
the act shall have been completed, as aforesaid, and accept- 
ed by the Governor on behalf of the state. 

All of the conditions of section 2678 had been fully com- 
plied with on July 2d, 1888, at which time the Governor 
duly accepted the college building provided for in said act. 

The majority of the colleges endowed under the congress- 
ional act of 1862, including the Agricultural College of Or- 
egon, did little or nothing by way of scientific investigation 
and experimentation respecting the principles and applica- 
tion of agricultural science. To supply a growing need, the 
act, commonly known as the " Hatch Act, " provides for the 
establishment of Experiment Stations, was approved March 
2, 1887, and reads as follows: 
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THE HATCH ACT. 



An Act to eetablitth agricultural ezperlineat stations In connection with the col- 
leges estAhllshed In the several States under the proyisloos of an act approved 
July second, eighteen hundred and sixty-two, and of the acts supplementary 
thereto. 

Be it enacted in the Senate and House of Bepresentatwes of the 
United States of America in Congress assembled, That in order to 
aid in acquiring and diffusing among the people of the United 
States useful and practical information on subjects connected 
with agriculture, and to promote scientific investigation and ex- 
periment respecting the principles and applications of agricul- 
tural science, there shall be established, under direction of the 
college or colleges or agricultural department of colleges in each 
StAte or Territory established, or which may hereafter be es- 
tablished, in accordance with the provisions of an act approved 
July second, eighteen hundred and sixty-two, entitled "An act 
donating public lands to the several Stat^ and Territories which 
may provide colleges for the benefit of agriculture and the me- 
chanic arts," or any of the supplements to said act, a depart- 
ment to be known and designated as an "agricultural experi- 
ment station:" Provided, that in any State or Territory in 
which two sueh colleges have been or may be so established 
the appropriation hereinafter made to such State or Territory 
shall be equally divided between such colleges, unless the Legis- 
lature of such State or Territory shall otherwise direct 

Sec. 2. That it shall be the object and duty of *said experi- 
ment stations to conduct original researches or verify experi- 
ments on the physiology of plants and animals ; the diseases to 
wliich they are severally subject, with the remedies for the same; 
the chemical composition of useful plants at their different stages of 
growth ; the comparative advantages of rotative cropping as pursu- 
ed under a varying series of crops; the capacity of new plants or 
trees for acclimation ; the analysis of soils and water ; the chem- 
ical composition of manures, natural or artificial, with experi- 
ments designed to test their comparative effects on crops of dit- 
ferent kinds ; the adaptation and value of grasses and forage 
plants ; the composition and digestibility of the different kinds 
of food for domestic animals ; the scientific and economic ques- 
tions involved in the production of butter and cheese ; and such 
othei researches or experimente bearing directly on the figricul- 
tural industry of the United States as may in each case be deem- 
ed advisable, having due regard to the varying conditions and 
needs of the respective States or Territories. 

Sbc. 3. That in order to secure, as far as practicable, uni- 
formity of methods and results in tbe work of said stations, it 
shall be the duty of the United States Commissioner of agricul- 
ture to furnish forms, as far as practicable, for the tabulation of 
results of investigation or experiments ; to indicate, from time to 
time, such lines of inquiry as to him shall seem most imporiant; 
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and, in general, to furnish such advice and assistance as will 
best promote the purposes of this act. It shall be the duty of 
each of said stations, annually, on or before the first day of Feb- 
ruary, to make to the governor of the State or Territory in 
which it is located a full and detailed report of Its operations, 
including a statement of receipts and expenditures, a copy of 
which report shall be sent to each of said stations, to the said 
Commissioner of Agriculture, and to the Secretary of the Treas- 
ury of the United States. 

SEa 4. That bulletins or reports of progress shall be pub- 
lished at said stations at le^st once in three months, one copy of 
which shall be sent to each newspaper in the States or Territo- 
ries in which they are respectively located, and to such individ- 
uals actually engaged in farming as may request the same, and 
as far as the means of the station will permit. Such bulletins or 
reports and the annual reports of said stations shall be trans- 
mitted in the mails of the United States free of charge for post- 
age, under such regulations as the Postmaster General may 
from time to time prescribe. 

Sec. 5. That for the purpose of paying the necessary ex- 
penses of conducting investigations and experiments and print- 
ing and distributing the results as hereinbefore prescribed, the 
sum of fifteen thousand dollara per annum is hereby appropria- 
ted to each State, to be specially provided for by Congress in 
the appropriations from year to year, and to ea*^h Territory en- 
titled under the provisions of section eight of this act, out of 
any money In the Treasury proceeding from the sales of public 
lands, to be paid in equal quarterly payments, on the first day of 
January, Apiil, July and October in each year, to the treasurer 
or other oflOicer duly appointed by the governing boards of said 
colleges to receive the same, the first payment to be made on the 
first day of October, eighteen hundred and eighty-seven : Fro- 
videdy however. That out of the first annual appropriation so re- 
ceived by any station an amount not exceeding one-fifth may bo 
expended in the erection, enlargement, or repair of a building or 
buildings necessary for carrying on the work of such station; 
and thereafter an amount not exceeding five per c<;ntum of such 
annual appropriation may be expended. 

Sec. 6. That whenever it shall appear to the Secretary of the 
Treasury from the annual statement of receipts and expendi- 
tures of any of said stations that a portion of the preceeding 
annual appropriation remains unexpended, such amount shall be 
deducted from the next succeeding annual appropriation to such 
station, in order that the amount of money appropriated to any 
stiition shall not exceed the amount actually and necessarily re- 
quired for its maintenance and support. 

Sec. 7. That nothing in this act shall be construed to impair 
or modify the legal relation existing between any of the said 
colleges and the government of the States or Territories in which 
they are respetively located. , 

Sec. 8. That in Sttites having colleges entitled under this 
section to the benefits of this act and having nlso agricultural 
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experiment stations eetabliehed by law separate from said col- 
leges, such States shall be authorized to apply such benefits to 
experiments at stations so established by such States; and in 
case any State shall have established, under the provisions of 
said act of July second aforesaid, an cigricultural department or 
experimental station, in, connection with any university, college 
or institution not distinctly an agricultural college or school, and 
duch State shall have established or shall hereafter establish a 
separate agricultural college or schx>ol, which shall have con- 
nected therewith an experimental farm or station, the Legisla- 
ture ef such State may apply in whole or in part the appropria- 
tion by this act made, to such separate agricultural college or 
school, and no Legislature shall by contract express or implied 
disable itself from so doing. 

Ssa 9. That the grants of money authorized by this act are 
made subject to the legislative assent of the several States and 
Territories to the purposes of said grants: Provided^ That pay- 
ments of such instalments of the appropriation herein made as 
shall become due -to any State before the adjournment of the 
regular session of its Legislature meeting next after the passage 
of this act shall be made upon the assent of the Governor there- 
of duly certified by the Secretary of the Treasury. 

Sec. 10. Nothing in this act shall be held or construed as 
binding the United States to continue any payments from the 
Treasury to any or all the States or institutions mentioned in 
this act, but Congress may at any time amend, suspend, or re- 
peal any or all the provisions of this act. 

Approved, March 2, 1887, 

It win be observed that the " Hatch Act " creates a de- 
partment which is an integral part of, or co-ordinate with, 
the act ot 1862, the latter creating a college of instruction, 
the former, that of experimentation. 

Section 2 of the "Hatch Act" specifies the object and 
duty of the station which is so broad that it covers every de- 
partment of agriculture; and therefore, every person en- 
gaged in agricultural pursuits of any sort, should consider 
that he has a just claim upon the work of the station. 

Section 5 provides for the necessary expenses of conduct- 
ing investigations and experiments; also for printing and 
distributing the results. It will be observed, on referring to 
said section, that no adequate provision is made for erection 
of buildings and purchase of suitable land for the work de- 
signed; hence it would seem to contemplate that these facil- 
ities would be furnished by the respective states. Since 
these are wanting, it becomes the plain duty of the state to 
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furnish them at its earliest convenience, as the lack of these 
greatly retards the effective use of the station funds at the 
present time. 

In accordance with the provision of section 9, the Gover- 
nor assented to the said grant in March 1888, and designated the 
board of regents of the State Agricultural College, as the 
Board of Control of the station. 

At their first meeting, July 2d, 1888, the board appointed 
E. Grimm, B. S., Director^ the stajion, » and in August 
elected E. R. Lake, M. S.^JC^nexxmrnm^eSm Botanist; P. 
H. Irish, Ph. D., Chemist. 

Enforced delay in the organization of the Station Council 
made it impossible to enter into the experimental work this 
fall; but no time has been lost in the work of preparation 
for our future work. The farm had to be brought into suit- 
able condition, quarters had to be provided and apparatus 
purchased before the active work of experimentation could 
be commenced. This work has been prosecuted with vigor, 
A portion of the farm has been tile-drained; soil thermom- 
eters planted over the fi(4d, as a first step toward a study of 
the physical properties of the land. The chemical labratory 
is being equipped, and is nearly ready for active work. 
While this department is not as well equipped as might be 
desired, yet it is prepared to do valuable work for the station 
and will grow as the other departments and needs of the sta- 
tion may demand. In the department of horticulture, work 
is being rapidly pushed. A forcing house is nearing comple- 
tion, and the ground is being prepared for spring planting. 

The land for the use of the station is the old college farm 
before mentioned. This land is a fair type of a large 
portion of the Willamette valley lands, especially in the 
counties *of Marion, Linn, Lane, Benton, and in portions of 
the other counties. It affords exceptional opportunities for 
experimental work of great importance to many of our far- 
mers. The soil of the farm is varied in character, and is 
such as to give ample opportunity to study the physical 
properties of a very important class of soils. It can not be 
expected that a farm of thirty-five acres, not chosen with re- 
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gard to its particular fitaess for the work of the station, will 
furnish land suitable for all the work of the station. While 
the land iff suited for certain lines of important work, it is 
certainly unsuited for experimental work in orcharding? 
grape and peach growing; thus, while it may grow excellent 
grass, clover and the majority of our ordinary farm crops, it 
is positively unsuited for many other things. The extent 
of the station work must, therefore, be limited by the quantity 
and quality of our land. 

This gift, to the state, of thirty-five acres ought to be sup- 
lemented by additional purchase for college and station use^ 
in order that the work may be extended, as far as practicable, 
into the diflferent fields of agriculture. 

WORK OF THE STATION. 

To state explicitly what will or can be done at this time 
is impossible. The act of congress providing for the work 
of the station gives a wide and varied field for its operations. 
Owing to the conditions above mentioned the work of the 
station for 1888 must be largely preparatory. The council 
recognize the fact that to attempt to cover too much ground 
at present must lead to failure; but an endeavor will be 
made to select such work as it is thought will prove of inter- 
est and practical value to the farmers. 

The great variety of soil and climate of Oregon gives 
great diversity to our agricultural interests. Hence it will 
be manifestly impossible for the station at present to begin 
all the work that is needed in the different sections of the 
whole state. But as our facilities are increased, our lines of 
work will broaden. 

The subjects which will receive the attention of the station 
at present are the following: 

I. Study of the Soils Found on the Farm, and in Differ- 
ent Parts of the State. This will include a study of their 
natural conditions, the effects of drainage, of different modes 
of tillage, etc., best methods of maintaining and increasing 
their fertility, and the use and value of fertilizers. Additional 
work is planned in experimentation with different varieties 
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and methods of cultivation of grains, grasses, roots and for- 
age crops; on the sugar beet, with a view to increasing its 
sugar contents; with different varieties of apples, prunes and 
l^eaclies, studying the conditions most favorable for their 
highest development; on old orchards, including cultivation, 
best methods of protecting from moss; with forest trees and 
native grasses and clovers. 

In addition to this our chemist will make a thorough 
study of the chemical composition of our grains, from differ- 
ent parts of the state, of fodders and mineral waters. 
Thorough investigation of our insect pests and noxious 
weeds will be made; and of the diseases to which our plants 
are subject with remedies for the same. 

As "climate affects the cultivation of the soil, limits the 
various crops and determines the nature of the live stock 
suited to a given place," we hope soon to make the study of 
climate an important part of the work of the station. It 
is well known that there are at least three distinct climatic 
conditions represented by the eastern, western and southern 
sections of our state, and to make the work of the station 
more effective we deeire, as soon as possible, to establish 
branch stations in these sections to study the special prob- 
lems suggested by the conditions found in these several local- 
ities. This seems to be more urgent at this time, from the 
fact that orcharding, which a few years ago was not profit- 
able, on a large scale, is now the leading and growing indus- 
try of certain portions of our state, and this may be greatly 
benefited by judicious work at slight cost. Land suitable 
for this kind of work is offered, free of charge, to the station 
in Benton county, and we have no doubt but that in other 
portions of the state suitable lands can be secured for wider 
study of these very important branches of agriculture. 

It will be seen that certain work of great importance to 
the state is not included in the above plan such, for example, 
as the investigation of the relative value of the various 
breeds of cattle for the purpose of the dairy or for beef; rela- 
tive cost of producing milk, butter, cheese, etc., and the 
most economical method of feeding to secure the best results. 
These are not included in our scheme of work because it is 
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impossible, with our present equipment to do work of value 
upon them. 

It therefore appears desirable that provisions be made at 
once for the erection of suitable buildings and purchase of 
land to render possible the carrying out of experiments in 
these lines. The station will have facilities for analyzing 
soils, dairy products, stock foods and the mineral waters of 
the state; for investigating all diseases of plants; for identi- 
fication of insect pests, and study of best methods of 
protection against their ravages; for testing purity and vital- 
ity of seeds. Such work will be done free of charge for the 
citizens of Oregon, when of public interest. The station 
can not undertake private work. 

The council desire to be in communication with the far- 
mers of the state; correspondence is solicited from those in- 
terested in the work of the station, giving suggestions, exper- 
ience and any information that may aid the station in its 
work. 

Bulletins will be issued quarterly, and will be sent free of 
charge and postage to every newspaper of the state, and all 
persons engaged in farming who may desire them. Those 
desiring the future bulletins of the station will signify the 
same by postal card. 

All communications should be addressed, Director, Oregon 
Experiment Station, Corvallis, Oregon. 

E. GRIMM, Director. 
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Bortienltnfal.-Preparation and Notes on Proposed Work. 

The work in this division of the Station thus tar has been 
entirely preparatory. Coming to the work late in Septem- 
ber, finding scarcely any apparatus and neither land nor 
material suitable for the season's planting or seeding^ it has 
been impossible to do more than get in readiness for the op- 
erations attendant on spring-time. The work of preparation, 
however, has been so nearly completed in some directions 
that certain experiments can soon be commenced; but as it 
will be several weeks before any results can be 
reached, no more than a record of the preparatory work 
already done together with an outline of the work proposed 
for the future can be attemjjted in this bulletin. 

That part oi the grounds lying immediately around the 
Ck>llege buildings has been thoroughly prepared for experi- 
ments with lawn-grass seeds, mixtures of the same and orna- 
mental trees and shrubs. Other portions of the grounds 
have been under-drained and sub-soiled with a view to their 
use. in testing various kinds of vegetables and small fruits. 

In the meantime seeds, trees, shrubs and plants have been 
procured from widely different sources for the purpose of de- 
termipg, if possible, the varieties best suited to this soil and 
climate. 

FOBCING-HOUSS. 

For the purpose of testing the vitality of commercial seeds 
and for propagating plants for experimental purposes a forc- 
ing-house has been built, and equipped as far as our means 
would permit The ground plan of this building is forty by 
eighteen feet. A part'of this space, sixteen by eighteen feet, 
is covered by a frame structure ten feet high, with a six-foot 
basement. This is to be used as a store-room, tool-room, pot- 
ting-room and general workshop. The remaining space, 
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twenty-four by eighteen feet, is an ordinary span-roof forcing- 
house, ten feet high at the center and three feet at the sides. 
On either side of this room and across the ends, except 
door-spaces, are tables thirty inches wide and of the same 
height, while in the center is a raised stand of considerable 
area. The heating of this room is done with hot water 
which circulates in three flow and three return two-inch 
pipes that are laid under and eight inches below the tables. 
The pipes are supplied by a coil — ^made from one-inch gas 
pipe, having three turns twelve inches in the clear, and a 
height of fifteen inches — ^which is set in brickwork in the 
basement of the other part. . 

The whole cost of the building was, in round figures, $600, 
and the average daily cost of fuel for the last month (not 
allowing the temperature to go below 60° P. during the night 
or 68° F. during the day) has been sixty cents. 

SEED-TESTING. 

The testing of the purity and vitality of commercial seeds 
has been begun. The smaller seeds will be tested in Krelage test 
plates. These plates are made of the best Holland pot-clay, 
are five inches in diameter, one-half inch thick and unglazed, 
with five or more pockets in one face; in other words, they 
are simply a disk of porous clay of the above dimensions 
with five or more ^hallow cavities in one face for the recep- 
tion of the seeds. While these plates are not in general^use 
in the United States, thiey are highly recommended by Euro- 
pean authorities. The larger seeds will be tested in sand. 

As the requisites for germinating seeds are heat, air and 
moisture, it only becomes necessary to. supply these in nor- 
mal amounts and under normal conditions to get the desired 
results — ^per cent, of vitality. 

From what has been said before, it will be readily under- 
stood how we may do this with reference to the first requisite. 
Of the second we need say nothing, while of the third, it 
may be said that by way of experiment several devices will be 
resorted to, but in the main only one method will be follow- 
ed, viz: setting the plates in a tray or shallow pan contain- 
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ing water at all times. We purpose also testing the seeds in 
ordinary soil and pure sand in order to compare the results 
— of what some are pleased to call the more natural way — 
with those of the plate method. The principal reason for 
the use of the plates is convenience. 

Judging by the results obtained from the work 
already done in seed-testing, it would seem that no small 
share of attention ought to be given to this subject. In the 
tests made at the Michigan Agricultural College in 1883 it 
was found that on the average, only 62 per <;ent. of the seeds 
tested germinated. Tests made at the Experiment Station 
of South Carolina gave 56 as the average percentage of vi- 
tality, while in the tests at the Vermont Experiment Station, 
an average of 70 per cent, germinated. The impurities 
were not given in detail, but the whole was summed up in 
the term trash, which ranged from 0-26 per cent, with 
an average of over 10 per cent. These illustrations, fair 
samples of the work done, show to some extent the im- 
portance of work in this direction. . The good that 
may be done by showing how much and with what our com- 
mercial seeds are adulterated affords reason enough 
for some work, especially, when we consider what nuisances 
some of the weeds are that have been introduced by means 
of the commercial seed package. 

INSECT PESTd. 

Perhaps the subject that calls most urgently for the atten- 
tion ot the horticulturist is that of the insects injurious to 
fruit growing. At present the most troublesome one, though 
by no means the only one, is the codling moth 
{Carpocapm pomaiiella) There seems to be no longer any 
need for grave fears of this pest, for experiments by the 
score confirm the statement made several years ago by lead- 
ing scientists that Paris green or London purple would ef- 
fectively check the moth's destructive work 

It has taken several years for this simple remedy to come 
into general use among the fruit growers, and even now 
there is a strong feeling that, though it is widely known, 
there will be need of legislation before the more thriftless 
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cultivators will apply it. Without united action by the 
orchardists of a section its effectiveness is much lessened, for 
the untreated trees furnish a nursery from which the moths 
issue in hundreds, thus rendering, in some cases at least, 
previous sprayings in adjacent orchards useless. For exper- 
iment with insecticides we think it safe to say there is no 
better subject in our State than the orchard at the College. 
This orchard now consists of sixty-four apple trees, seven 
pear trees and sixteen plum trees. 

Of apples thefre are Baldwin, Rambo, Spitzenberg, Pall 
Pippin (?), Grindstone Pippin (?), Early Harvest (?). 

Of pears, LeConte, Winter Nelis, Seckel and others, the 
names of which are unknown. 

Of plums, five varieties, the names of which are in doubt. 

Last fall there was not over a bushel of apples free from 
the moth's ravages; although the crop was one of more 
than average yield. 

• The pears yielded well, but were scabby, gritty and mal- 
formed, while the plums were of good yield and fair quality. 

Our inventory of stock on hand, after the crop had been 
cared for, revealed a very gratifying prospect for the future 
work with insecticides. Prom a space of six inches square 
on the trunk of one small tree there were taken twenty-two 
larvae of the codling moth, while from the trunks of several oth- 
er trees three and four times as many were taken. Besides the 
moifi there are a half dozen or more other insects, more or 
less destructive to plant life, that are wintering in this same 
orchard. Take it, all in all, this orchard, which is 
an insect nursery with no small stock, affords an excellent op- 
portunity for testing the value of various insecticides. 

Por the benefit of those who have reported the finding of 
innumerable small, yellowish insects in orchards and gar- 
dens, and have sent specimens for information, we would 
say: 'They are species, more than two were found, JJof the 
lowest order (27iv«anwra) of insects. They are commonly 
called spring-tails, bristle-tails, etc., and live, usually, under 
bark, moss, decaying wood, leaves, etc., and are not known 
to be injurious. "— C P. GUlette, 
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MOSS. 

This is a subject that lays claim to some attention. That 
it is no local issue the orchards of the State attest. While 
its presence may be no serious injury, as some affirm, its re- 
moval from the orchards in general would decidedly improve 
their appearance, which in itself is no small item. 

SMALL FRUITS. 

As there are no small fruits on the college ground, 
the following preliminary list will be set out in the 
spring. More are in contemplation, but lack of space at 
present forbids larger plantings. 

CUHaANTS^-Whlte Batch, Red Dutch, LaFeztUe, LaVeraaiUes, Yellow Tranapar- 
ent, Victoria, Cherxy, White Grape. 

GOOSEBERRIES— Downing, Oregon Champion, Smith's Improved. 

BLACKBEBRIES— Klttaclnny, Eyergreen, Early Harvest 

RASPBERRIES— (red) Hansel, Tomer, Marlborough, Guthbert; (black) Gregg, 
Mammoth Cluster. 

STRAWBERRIES— Jessie, Summli, Bubach, Lida, Oovell, Ohio, Ontario, Hender- 
son, Belmont, May King. 

The orchard will be supplemented with: 

PEARS— Bartlett, Beurre d' Anjou, Louise Bonne de Jersey, Vicar of Winkfleld. 
I>ttchees d' Angouleme. 

PLUMS— Bradshaw. Columbia, Peach. 

PRUNES— Italian, d' Agon. 

CHERRIES— Black Republican, Black Tartarian, Elton, Royal Ann, Rockpurt. 

QUINC^ES— Orange, Champion, Rea's Mammoth. 

GRAPES— Goethe, Max or Mass, Massasoit, Telegraph, Salem, Agawam, Prentiss, 
Early Victor, Amber Queen, Eumelau, Ionia, Whitehall, Wilder, Moore's Early, 
Hartford, Eldorado, Cornucopia, Brighton, Perkins, Lady, Creveling, Centennial, 
Brandt, Niagara. 

ORNAMENTAL AND NUT TREES. 

The plantings of these will be limited, but especial atten- 
tion will be given to the cultivation of nut-bearing trees, 
such as English and black walnuts, butternuts, hickory 
nuts, chestnuts and filberts. 

In connection with the growing of ornamental trees there 
will be some attention given to timber trees; as pines, firs, 
spruces, locusts, ashes, catalpas, lindens and sugar maple. 

OUR NEEDS. 

Recognizing that a close relation between the far- 
mers and the Station ought to exist, their attention is again 
called to the fact that **the Station has facilities for analyzing 
soils, dairy products, stock foods and the mineral waters of 
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the State; for investigating all diseases of plants; for identi- 
fication of insect pests, and study of best methods of pro- 
tection against their ravages, and for testing purity and vitality 
of seeds. Such work will be done free of charge for the citi- 
zens of Oregon, when of public interest. The Station can not 
undertake private work." — Bulletin No. 1. 

Especially is it desired that you note the part referring to 
plants and insects. If it is observed that a smut, mildew, 
rust or an insect is in any way injuring a crop, please send 
specimens of the diseased plant or injurious insect with any 
information thought to be of value. Of noxious weeds, send, 
if convenient, the whole plant — root, stem, leaves, flowers 
and fruit — with information regarding manner of grovrth, etc- 
A prompt reply is promised of any information that we can 
give regarding the pest. 

The co-operation of all fruit growers is earnestly desired 
that the Station may become a source of profit to those in- 
terested in this branch of agriculture. 

B. R. LAKB, 

Januakt, 1889. Botanist and Horiieulturutt. 

In presenting this partial report of the work done in seed-test- 
ing we are constrained to say that although the disadvantages 
under which the work was carried on materially reduced the 
quantity of the result, they in no wise affected the accu- 
racy of the results given in the table. The low percentage 
of germination in several of the first tests gave rise to doubt. 
This was, however, dispelled when upon repeated trials 
the same percentage was obtained. 

The fact that more seeds were tested in sand than in 
plates is due to a misunderstanding in ordering apparatus. 
In so far as comparisons have been made the results with the 
plates have been slightly lower than with sand. 

The subject of impurities will follow in a later report. 
' In the column designated "from" the abbreviations are 
explained as follows: Sal.-^Salzer, Lacrosse, Wis.; Dick.«=> 
Dickinson, Salem, Oregon; Cart.— Carter, London, England; 
Star.=»Stafrett, Walla Walla, Wash. 
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TABIETIES. 
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BEANS 

King of the Garden (Lima). 

White Case Knife (pole) . . . 

Golden Butter Wax (pole). 

Black Wax 

Improved Lima 

Improved early 6 W'ks Gem 

New Golden Befuge 

Dwarf Weiser 

Early Mohawk 

HorticulturaL 

German Wax. 

White Advancer, (French). 
BEETS 

Carter's Perfection 

Edipae 

White French Sugar 

Dark Bed Egyptian Turnip 

Long Dark Blood 

Large Bed Mangel Wurtzei 

EarlyBassano 

Early Blood Turnip-rooted 

Early Long Blood 

YeDow Globe. 

White Sugar 

Long Bed Mangel 

Norbitan Giant MangeL 

BROCOOLI 

Snow's Winter Sandringham 

White French 

BBXJSSELS SPBOUTS 
CABBAGE 

Early Drumhead 

Early Winningstadt 

Bed Dutch 

Early Oxheart. 

Late Flat Dutch 

Early Dwarf York 

Fottler's Impr'vd Brunswick 

Mammoth Marblehead. . . 

Laige Early York 

Early Dwarf Flat Dutch. . 

Laige Late Drumhead . . . 

Early Jeniey Wakefield. . 



28 60.70 

50 
50 
50 
22 
50 
50 
50 
50 
50 
50 
50 



100 



Moist 
Sand 



50 



100 



100 



100 Sal. 

96 

98 

86 
100 

98 

72 
100 
100 
100 

96 
100 



70 
63 
26 
53 
39 
71 
61 
U 
52 
26 
86 
64 

100 
86 
64 

99 

100 

93 

85 

100 

100, 

45> 

99 

87' 

40 

99 

98 



Dick. 



Cart. 



Star. 



Dick. 



Cart 
Dick. 



Star. 



Digitized by 



Google 



22 



VAMETIES. 
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CABBAGE— Continued 

Early Winningstadt 

Early Jersey Wakefield. . 

Filder Kraut 

Early Dutch 

Mammoth Marblehead . . . 

Early Brunswick 

Drumhead Savoy 

Early York 

Salzer's Earliest 

All Seasons 

Northern Jersey Wakefield 

Red Dutch 

Giant Flat Dutch 

Filder Kraut 

Sure-head 

CARROTS 

Early 

White Belgian 

Danvers Yellow 

Guerande 

Scarlet Nantes 

Long Cassaby 

Large Yellow Belgian 

Danvers 

Early Scarlet Horn 

Large White Belgian 

Yellow Danvers 

Long Orange , 

Half Long Orange 

CAULIFLOWER 

Lionormand Short Stem. . 

Early Erfurt 

Carter's Mont Blanc 

Early Paris 

Early Snowball 

Early Paris 

Early Lacrosse Favorite. 
CELERY 

Salzer's Giant White 

White SoUd 

CORN 

Perry's Hybrid Sweet — 
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CORN— Continued 

Salzer's Northern Pedigree 

Early Lacrosse 

Early Minnesota 

Stowell's Evergreen 

Sweet Minnesota 

Cory 

CUCUMBER 

Extra Long Green 

Early Frame 

Early Green Cluster 

White Spine 

Early Frame 

Early Bussian 

Improved Long Green . . . 

Boston Pickling 

Early White Sphae 

EGGPLANT 

Lo ng P urple 

ENDIVE 

Carter's Model 

Moss Curled 

KOHL RABI 

Salzer's Purple Vienna . . . 

Early White 

LAND CBEBS 

LAVENDER 

Carter's Holbom Model . . 

Londo n Broad Flag. 

LETTUCE 

Tennis Ball 

Improved Hanson 

Green Winter 

Satisfaction 

The Deacon 

Thite Cabbage. 

Impson's Early Curled. . 

rolden Hearted 

Boston Curled. 

Wled India 

7hite Batavian 

ceCoe 
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VABIBTIBS. 



MELONS— Musk. 

Hackensack. 

Banana. 

Jenny Lind 

Early Oaseaba 

Surprise 

Pine Apple 

Montreal Market 

Sutton's Green Citron 

Large Nutmeg 

Oassaba or Large Persian 
MELONS— Water. 

Mountain Sweet 

Peerless or loe Cream. . . . 

New Orange 

Cuban Queen 

MUSTAKD 

White 

Brown 

White 

ONIONS 

Oregon Yellow Danvers. . 

Early Flat Rock 

Early Red Wethersfield . . 

White Globe 

New Queen 

Extra Early Red Globe. . . 

Danvers Yellow Globe. . . 

Mammoth Pompeii 

Giant SllverKing. 

Large Red Wethersfield . . 

Early Red Wethersfield . . 

Globe Danvers 

PEAS 

Carter's Telephone 

Stratagem 

Cleveland's New Alaska . . 

Tom Thumb Dwarf 

Champion of England 

Salzer's EarliestJ& Best. . 

McLean's Little Gem 

Everbearing New Alaska. 

Veitch's*Perfection 

American Wonder 

Little Gem 
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PEPPERS 
Oolden Down 

Sweet Mountain 

PUMPKIN 

Ck)Dnecticut Yellow 

RADISH 

French Breakfast 

Early Seariet Tumip 

Chinese Rose Winter 

Oolden Globe 

White Turnip 

Ohartier 

Olive Rose 

liong Red 

Earfurt Dark Red 

Ohartier 

Oiant White Stuttgart 

Golden Globe 

Early Scarlet Turnip 

Scarlet Olive 

Scarlet Tumip 

French Breakfast 

Peerless 

Long Scarlet 

Ohartier 

RHUBARB 
BUTA BAGA 

Sutton's Champion 

Sweet German 

Early Flat Dutch 

Early Red Top Strap-leaf. . 

Skirvings Purple Top 

SAI^IFY 

Salsser's Early 

SPINACH 

Long Standing 

Salzer's Savoy 

Bound or Summer 

Winter Prickly 

Am. Savoy-leaved 

SQUASH 

Boston Marrow 

Summer Golden Crookneck 
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YABIBTICS. 
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SQUASH— continued 

Marblehead 

White Pine Apple. 

Improved Hubbard 

White Bush Scallop 

Esdez Hybrid 

Early Summer Grookneck. 

Marblehead 

Early White Scalloped 

Laws Premium 

Hubbard 

White Bush 

Marblehead 

SUNFLOWER 
SWEET MAJORAM 
THYME 
TOBACCO 

Connectiout Seed-leaf 

"V^Hsoonsin Hybrid 

Imported Havanna 

Kentucky Home 

TOMATO 

Turners Hybrid 

Early Mayflower 

General Grant. 

Mikado 

Cardinal 

Red Trophy 

Paragon 

Morning Star 

Conqueror 

Strawberry or Ground 

One Hundred Day 

Yellow ^ 

Smooth Red 

Hathaway 's Excelsior 

Livingston's Perfection. . . . 

Paragon 

Early Acme 

General Grant 

Golden Gage 

Red Trophy 

FORAGE 

Red Clover. 
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FORAGE— Ck>iitinued 

Linooln Grass 

Orchazfl Grass 

Hungarian Grass 

German Millet 

White Clover 

Common Millet. . 

Alsike Clover. 

Perennial Rye Grass . 
Italian. " « 
Kentucky Blue Grass 

Sheep's Fescue 

Meadow ** 

Alfalto. 
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PRACTICAL WORK WITH INSECTICIDES. 



The practical work with insecticides at the Station this year covered the 
treatment of fifteen apple trees and three pear trees with London purple for 
the codling moth, twent}- apple trees with kerosene emulsion for the woolly 
aphis, and several greenhouse plants with the same emulsion and tobacco 
water for the green aphis. The trees selected for treatment were located in 
various parts of the college orchard and consequently surrounded by un- 
treated trees which may have influenced the results of our work to a greater 
or less extent. Lack of time and the need of competent assistance prevented 
more extensive work, and, in fact, even seriously curtailed several phases of 
the work attempted. Therefore, while we feel that this report cannot con- 
tain any elaborate or even finished experiments it will serve to indicate the 
lines of work pursued with insecticides and furnish some data for next year's 
operations. 

CODLING MOTH. 

On April 30th, some days after the apple blossoms had generally fallen, 
yet while the apples were "standing," the above mentioned eighteen trees 
were sprayed with a London purple mixture — 4)4 oz. to 48 gals, water. As 
the trees on the whole are rather above the average size, two of them being 
especially large, about seventy-five gallons of the mixture was applied at 
this spraying, making a little over four gallons to each tree. 

On May 23d these same trees were sprayed a second time. The mixture 
was reduced in strength — ^3 oz. to 48 gals. — ^but in quantity remained the 
same. 

On June 13th all the trees except Nos, 10, 11, 12, 13 and 14 received the 
third spraying. The mixture was again reduced in strength — 2^ ozs. to 48 
gals. — and also in quantity, about three gallons per tree being applied. 

The fourth spraying, Aug. 12th, was a duplicate of the third. 

We deemed this sufiBcient, and as apparently evident proof, found upon ex- 
amination that a very small per cent, of the fruit on the treated trees was af- 
fected, while over 50 per cent, of the fruit on the untreated trees was injured. 
Soon after this date the late summer and early autumn apples began to fall 
very rapidly. Por some time these were kept picked up but later they were 
left on the ground. In the meantime bands of coarse cloth were tied around 
several trees and a daily record kept of the larvse caught under them. 

A few days after the first spra3ring the foliage of one tree — a vigorous 
Baldwin — was observed to be seriously burned. Portions of the foliage of 
two other trees were also more or less burned. In the latter case it was at- 
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tributed to the unequal strength of the mixture as occasionally the mixing 
stream woiild fail to do its work well. In the former case no such reason 
could be assigned as the whole foliage was quite uniformly burned. The 
cause here was evidently too strong a mixture. At the second spraying sim- 
ilar results were observed on two other trees. These like the one before were 
rather more vigorous than the others. At the third and fourth sprayings no 
injury was noticed. In all cases the pear foliage was less afiected than the 
apple foliage. 

In order to determine whether or not the age of the foliage entered into 
the problem of burning, an extra strong mixture was applied to one tree at 
this time, but no injurious results were noted. This, along with the obser- 
vations made on the other trees at the various times of spraying, lead us to 
conclude that young and vigorous foliage is more susceptible to injury from 
the arsenites than older or less vigorous foliage. The fact that the pear 
foliage was less afifected than the apple may have been due to the same cause 
as it was more advanced than the latter at the time of spraying. 

Observations made for two weeks after the first spraying failed to give 
any indications of the moth's work in the fruit of either sprayed or unsprayed 
trees, though many of the cocoons on the trunks of the trees had been aban- 
doned. Cocoons that had a few days previously — to our knowledge— con- 
tained larvae (?) were found deserted as early as April 20th. 

About May 25th, several larvae were found in the fruit of the untreated 
trees. Five days after a few larvae were taken from the fruit of the sprayed 
trees. By the first of June at least 20 per cent, of the fruit on the unsprayed 
portion of the orchard was affected, while scarcely more than 5 per cent, of 
that on the treated part showed any injury done. From this time till Oct. 
ist the percentage of affected fruit on the unsprayed trees steadily increased 
while it remained practically the same on the sprayed ones till the latter part 
of August, but from that time to date of picking — Oct. ist — it increased so 
rapidly that the final results on some trees of both sprayed and unsprayed 
were about the same. We had considered it unsafe to spray later than Aug. 
1 2th, but the results would strongly indicate that had we omitted the first 
spraying and given another in the latter part of August effective work would 
have been done. 

The following figures give the percentages of sound and wormy fruit found 
on picking. Several trees are omitted because there were not suitable check 
trees. 



NO. 


SOUND. 


WORMY. 




I 


10 per cent 


90 per cent. 


Sprayed. 


Check 2 


6yi per cent 


93^ per cent 


Unsprayed. 


3 


50 per cent. 


50 per cent 


Sprayed. 


Check 4 


51 percent 


49 per cent. 


Unsprayed. 


5 


70 per cent. 


30 per cent 


Sprayed. 


Check 6 


57 per cent 


43 per cent 


Unsprayed. 



No accurate record could be kept of Nos. 7, 8, 9 as they are pear trees 
and growing near College Hall. Two points of interest, however, were ob- 
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served, namely, that while the fruit on a large tree of Snmmer Doyenne was 
not injured by the moth, the fruit of .a Pound Pear and Winter Nellis were 
much affected. 

The figures given below are simply for the purpose of emphazising the 
fact that removing all fallen apples from the orchard is an important factor 
in the warfare against this pest From August 2d to August 27th all fallen 
apples were removed from a part of the orchard and the total catch of larvae 
under bands was seven. During the same time a total catch of 257 larvae 
was made in that part of the orchard where the fallen apples were allowed to 
remain on the ground. 

The fruit on Nos. 10, 11, 12, 13, 14 — ^trees that were sprayed only twice, April 
30th and May 23d — was entirely worthless. Many larvae were found just 
entering the fruit at the time of picking. In some cases at least they were 
not more than six to ten days old. Had all fallen apples been destroyed it 
is quite fair to suppose such late larvae would not have been found. 

By way of a summary of the season's work, we draw the following con- 
clusions: 

1. Early spraying— just after the blossoms fall — ^is useless. 

2. A mixture of 6 oz. of London purple to a hundred gallons of water is 
better than a stronger one. 

3. The mixture should be kept thoroughly stirred while being used. 

4. Young and vigorous foliage is more susceptible to injury by burning 
from the application of arsenites than is older or less vigorous foliage. 

5. Spraying as late as September ist or even later on winter apples is de- 
sirable as far as fighting the moth is concerned. (There may be some danger 
in such late spraying however, and this is one phase of the subject for next 
year's work.) 

6. All fallen apples that are affected should be destroyed daily. 

7. The cost per tree for each spraying will average in small orchards 
about three cents. In larger orchards it would be less. 

WOOLLY APHIS. 

This pest was found on nearly every apple tree in the orchard. Twenty 
of the worst affected ones were treated with a hot kerosene emulsion. The 
application being made with an ordinary spray pump. The following 
strength was used for the first application. 

Kerosene, one pint, 

Whale oil, one quarter pound. 

Water, two quarts. 

The water and soap were heated together and then the oil was added and 
all thoroughly churned with a force pump. This was then diluted with five 
gallons of hot water and applied. 

The results were not entirely satisfactory, so an application of lye- water 
was next given. This fully answered the purpose. 

One pound of concentrated lye to three gallons of water. 
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Fig. i8. 

WOOI^LY APHIS (Schixoneura lanifrera); (after Riley). 

a, an infested root; b, the larva— color, brown ; c, winged adult— colors, black and vellow ; 
d, its leg; e, its beak; f, it< antenns; g, antennae of the larva ; b, all, highly magnified. 

This insect is of a dark russet btx>wn color, with the abdomen covered with a white 
down, of cottony appearance. It attacks the roots, trunks and branches of apple, pear and 
cherry trees. It does not affect the leaves or iruit.^Cooke. 

GREEN APHia 

The only cases treated were some green-house plants. A tobacco decoc- 
tion made by boiling refuse tobacco stems in water proved to be the most 
beneficial remedy. A handful of stems to one quart of water or one pound 
of stems to two gallons of water will make a strong enough decoction. 
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CORN WORM. 



P. I*. WASHBXJRN.. 





[Living in the ears of com and feeding upon the kernels; a green, brown 
or grey, sixteen- legged wornty marked with darker stripes.'^ 

The head is brown, the body sparsely covered with polished black ele- 
vated dots, and a very few fine and short hairs. When full grown it meas- 
nres from one inch to one and one-half inches in length. It sometimes as- 
sumes the pupa form in its burrow in the com, but usually descends to the 
ground, which it enters and forms a smooth cell in which to undergo its 
transformations. The pupa is brown, the moth pale yellow, tinged 
with olive green. This 

disgusting pest has been v 

very "abundant this year 
about Corvallis, and I 
have heard of its depre- 
dations from other quar- 
ters. It is not a new- 
comer amongst us, how- 
ever. A number of farm- 
ers have observed it this 
year for the first time, but 
others and careful observ- 
ers, too, report that they 
have seen it, in some 
abundance, for four years, 
and still others say it has 
been here for eight or ten 
years or more. This is 
only another instance of 
the fact that casual ob- 
servers do not notice an ^^^' '^' 

1^ ^i_ »- .. .f- CORN WORM OR BMX, WORM. 

msect,tilOUgh it may have ^Heliothis Armigera.) 

been with them for some c, the worm; rf, the pupa in its ccU; e, the moth with 
fitn«* nnHl the itiorf»acu>f^ wings expanded: /, the same with wings closed; a, an 
ume, unui ine mcreasea egg, side ^ew, highly magnified; *,the same, topview(af- 
extent of its depredations ter Riley). 

forces it upon their attention. Another cause for this diflference of report 
undoubtedly lies in the fact that its depredations have been local, the com 
of some farms having been entirely exempt until three years ago, or less. 
This is its first year on the Agricultural Farm. 

Its method of work is as follows: Eating through the silk at the end of 
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the ear it feeds upon the soft kernels within, making a burrow and practi- 
cally spoiling nearly a half of each ear. Mold forms in the burrow. 

When about to pupate (i. e. to form a cocoon in which it passes 
its quiescent stage just before becoming a moth) it eats through the husk, is- 
suing through a small hole, and descending to the ground, enters it a very 
short distance and there forms its cocoon. Mr. Crees reports it as doing 
some damage to tomato fruit on his farm near Corvallis, and reports from 
the East and South sustain this charge. It is said that one worm will render 
unfit for eating the entire fruit on one tomato vine. It is reported, also, as 
injuring peas, the moth finding a feast in the sweet honey of the blossom. 

The worms vary much in color, being a 
very pale brown, a purplish brown, grey and 
green; but, whatever the color, a narrow in- 
distinct darker band down the middle of the 
back, two broader darker bands on each 
side, bordered below with light, together with 
the elevated black dots over the body, are 
sufficient to identify them. There are three 
broods in localities properly conditioned as 
to climate, etc. There are undoubtedly three 
broods here during the season, for on some 
late Stowell's Evergreen corn, Oct. ist of 
this year I found some very large worms 
about ready to pupate, some medium-sized 
and some exceedingly small. Consequent- 
ly, the worms being most numerous after 
the second and third brood appear, the mat- 
ter needs especial attention during August 
FIG. 20. and September. 

Com Wonn at. work. (Original.) 

REMEDIES. 

In this caseas in that of all other insect pests the first thing to do is, to use 
a slang expression, '*to take the bull by the horns *' and destroy the caterpil- 
lar by every possible means. Feed aflFected ears to stock at once; do not let 
them remain in stack on the field with the worm in them. If you have not 
a sufficient number of hogs or other stock to use up the com, take some of 
it into the hen yard; husk it THBRE. If you are raising a little corn, only, 
for table use, hand-picking of worm and then destroying it might be feasi- 
ble. Encourage the presence of blue birds about your com fields; they help, 
and crows, black-birds and jays eat the worm, asking but little pay in the 
shape of corn. An excellent thing is to allow a large brood of turkeys and 
chickens to range through the corn field; the former have quick eyes for any 
worm wandering from its burrow, and the latter pick up the moths. 

Your corn field cleared, plow affected areas in the fall, that the cold may 
penetrate the top earth and destroy those worms that have left the corn and 
pupated in the groimd. Further, as an extra precaution, spray the ears of 
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com thoroughly the year following the above treatment with a mixture of 
whale oil soap and sulphur, just as the silk is forming. 

The proportions are one-third as much sulphur as soap. Take one pound 
of this mixture to every gallon of water used. Apply at a temperature of 
130® Fahrenheit This is said to eflfectually prevent the moth from deposit- 
ing its eggs on the silk. 

TO MIX 10 POUNDS OF WHAXE Oil. SOAP 
AND 3 POUNDS OF SULPHUR. 



[Boil, say four gallons of water, then add the 
snlphur and boil ten or fifteen minutes. Dissolve 
4 lbs. of American concentrated lye in a gallon ol 
water, and add to the sulphur and water. Boil 
five minutes; then add the soap and boil for five 
minutes. Then place in barrel, add thirteen gal- 
lons of water and it is ready for use. It should 
be made at least one week before using to allow 
the sulphur to become quite fetid, and should 
be applied at a temperature of 136° Fahrenheit.] 

The above means, i. e. killing the cat- 
erpillar, plowing and spraying, are being 
adopted at this station, and with the co- 
operation of the neighboring farmers we 
feel certain we will greatly lessen or en- 
tirely stamp out this pest If, for any 
reason, you are prevented from spraying, 

by no means neglect the other measures ^^^- ^^• 

„*• „-j 1H,«. „ « • 1. * Green com infested with com worm. 

mentioned. They are very important. (prom a photograph.) 
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INSECTICIDES. 

P. I,. WASHBURN. 



We all know that fully one half of the caterpillars, or " worms*' infest- 
ing our fruit trees will produce female moths, and each female moth, if un- 
disturbed, will lay from fifty to two hundred eggs ; they, in their turn, to 
produce as many or nearly as many caterpillars. Hence we recognize the 
importance of killing, as far as possible, all of the "worms** before they have 
a chance to turn into moths. 

We must also acknowledge the very great aid, in exterminating these 
pests, offered by the proper use of insecticides, Paris Green, London Purple, 
etc. In fact, they, if wisely used, play more than half the part in extermi- 
nating these pests. Primarily, and this is their greatest virtue, they kill the 
caterpillar, or '* worm,** before it has had a chance to harm the fruit, and 
secondarily, they, in many cases, effectually keep the moth from depositing 
its dangerous eggs. The two insecticides mentioned above have been most 
successfully tried as remedies against the codling moth at various experi- 
ment stations. In one case, where the experiment was most carefully con- 
ducted, the use of Paris Green saved seven tenths of a crop of apples which 
would otherwise have been sacrificed to this moth, and its cost, in this 
case, about ten cents per tree. But experiments at this station show that it 
can be done for much less money. 

Right here it must be noted that the above experiment was conducted 
under most severe and careful conditions, and in making his statements the 
experimenter was confident that his work had been thoroughly done and 
his observations scientifically accurate. It is only on such sure grounds 
that one has a right to judge of the success or non-success of spraying. 

This tempts us to enumerate some of the conditions that should be ob- 
served in the use of insecticides to insure success. That success will follow 
their proper application is practically beyond a question. 

CONDITIONS TO BE OBSERVED. 

1. Have the dealer warrant his insecticides to be of good quality. Deal 
with only reliable firms. 

2. Follow implicitly the directions for mixing, etc. It is well to make 
a thin paste first, by stirring a little water with the poison, and then adding 
the full complement of water. 

3. The liquid should be kept constantly stirred while spraying. If the 
liquid is evenly colored at this time it is a proof that it is being properly 
stirred. That is, it proves that poison is in every drop of water. There are 
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special contrivances to effect this. (See following article on Spra3ring Ma- 
chines.) The faintest trace of this poison is sure death to the worm it 
touches. Hence, 

4. Apply the poison tvith great force. If you do not do so, many apples 
which are concealed and protected by leaves will not be touched by the 
liquid. Spray thoroughly^ and at the proper time. This is very important 
If you are not posted as to the proper times for spraying, look the matter 
up in the Bulletins from this station, or write us regarding it 

5. Too much stress cannot be laid on the importance of the early or 
first spraying, before the caterpillars have entered the apples. If this be 
thoroughly done your late apples ^11 be more free from worms. 

6. Remember you have much rain here. If any rain whatever falls 
after your first spraying, spray again at once. In fact the rule is to spray 
three or four times during the season. 

7. The young foliage here seems to be more tender than in the East, 
hence, dilute the fluid until leaves do not bum. 

\See Prof. Lak^s remarks on these points (<, 5, S) in the first article of 
this Bulletin.^ 

8. Let every man feel it his duty to do his part faithfully, for the good 
of all. 

DANGERS (?) IN USING. 

A number of people have spoken to us of the possible danger in eating 
fruit treated with poisonous insecticides. To these we would say, there is 
no danger whatever if ordinary care be used. This has been proved again 
and again. We have heard of a few, a very few accidents in proportion to 
the wide-spread use of insecticides, and, in these cases, the cause could be 
traced directly to carelessness. Let us note cautions to be observed. 

I. Keep the poison in a safe place, out of the reach of children, and 
others ignorant of its use. See that it is labeled '* Poison " plainly. Never 
handle it with bare hands. 

Use care yourself in handling the poison. If windy when spra3ring, keep 
to the windward side of the tree. It is well to use gloves, and to keep the 
liquid off your clothes as far as possible. See that your hands and face are 
thoroughly washed after such work. Keep children and thoughtless people 
out of the orchard when spraying is in progress, and for some time after. 
Do not let stock into an orchard fresh sprayed. Keep them out a week or 
two. 

[It may be interesting here to cite Prof. Cook's experiment at Lansing, 
Mich. He allowed stock to eat clover freshly wet with the poison, and no 
ill effects were observed. Yet it is well to bear in mind, in spite of this ob- 
servation, that you are dealing with a poison, and act accordingly.] 

3. In dusting any dry poison onto vegetables, etc., see that the wind 
does not carry the dust to any berries or fruit near at hand which is soon to 
be gathered. Avoid this difficulty by not planting vegetables, likely to be 
treated with insecticides, so close to your berries. 

4. Do not spray fruit shortly to be gathered, fall apples and pears, for 
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mstance. They ought not to be sprayed within three weeks of gathering. 
Save your late apples by observing condition No. 4 above, for thorough early 
spraying will greatly lessen the number of worms in the second brood 
which appears in the latter part of summer. 

[See Prof. Lak^s article at the beginning of this Bulletin for observa- 
tions on early spraying, etc.} 

5. Use whatever other precautions common sense may suggest. 

It may be interesting to note, in connection with No. 4, that Prof. 
Forbes of Illinois has made some investigations to determine the liability of 
poisoning from eating sprayed apples too soon after spraying. In a lot of 
apples gathered ten days after spraying with Paris Green, chemical analysis 
showed that the amount of poison on one apple was such that seventy-four, 
if eaten, would convey a poisonous dose. The weather during the above 
period of ten days had been somewhat rainy and boisterous. 

CONCLUSIONS. 

If one observes a little care, as outlined above, there is practically no 
danger whatever in the use of insecticides. This has been repeatedly proved 
by careful experiments. Moreover, that insecticides, properly used, can 
and do protect a crop from insect pests, has also been repeatedly proved, 
and we cannot advocate their use too heartily. 

One thing should certainly be borne in mind, it is each man's duty to 
do his best in freeing his orchard from insect pests. He owes it to himself, 
to those who come after him, to his neighbor, and to the State. Let no man 
sit idle while his neighbor works. It costs not much time nor money, and 
the reward is worth the striving for — an abundance of handsome, sound 
fruit. If an orchard is not worth such treatment it should be destroyed and 
replaced with good trees. 

I add a list of some of the insecticides now in use : 

They may be divided into two classes: (i) Internal poisons, taking effect 
on being eaten along with the ordinary food of the insect. (2) External 
irritants, acting from the outside — closing the breathing pores, or causing 
death by irritation of the skin. There are, too, other substances to be 
classed as insecticides, some keeping the pests away because of offensive 
odors, others acting simply as mechanical barriers. 

(i) POISONS. 

Paris Green is a chemical combination of arsenic and copper, called ar- 
seniate of copper. It contains about fifty-five or sixty per cent of arsenic, 
and retails at about thirty cents per pound. 

It is, practically, insoluble in water, and may be applied either dry or 
wet. In the former case it should be well mixed with some fine powder as 
a dilutant ; plaster, unslacked lime, fiour, road-dust, and finely sifted wood 
ashes all answer the purpose fairly well, though lime or plaster are usually 
preferable. 

The proportion of poison to diluent varies greatly with different users — 
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one part poison to fifty, and even one hundred, of diluent, will usually be 
efiective, if the mixing be thoroughly done. In the wet mixture for shade 
and fruit trees use one pound of poison to 150 gallons of water. (This is for 
eastern foliage. See account of Prof. Lake's experiments with codling moth 
at this station.) It is well to be economical with poison, of course, and to 
use as small a quantity as is concomitant with success. 

London Purple is a by-product in the manufacture of aniline dyes, pro- 
duced by Hemingway's London Purple Co., of London, Eng. It contains 
nearly the same percentage of arsenic as Paris Green, and is much cheaper, 
retailing at about fifteen cents per pound. It is a finer powder than the 
green, and consequently remains in suspension much longer. It may be 
used in the same way — as a powder or in water — and the proportions given 
above answer very well for it. [This is for eastern foliage, see Prof. Lake's 
remarks on this point in first article of present Bulletin.] 

White Arsenic is sometimes recommended, but fortunately rarely used. 
It is much more dangerous to have around than either of the above mentioned 
highly colored compounds, and is more liable to bum the foliage to which it 
is applied. 

(2) EXTERNAL IRRITANTS. 

Hellebore is a powder made of the roots of a plant called White Hellebore 
( Verartrutn Album). It is a vegetable poison, but much less dangerous than 
the mineral arsenical poison, and kills both by contact and by being eaten. It 
may be applied as a dry powder or in water, one ounce to three gallons. 

It retails at about twenty-five cents per pound, and is especially excellent 
for destroying the imported currant worm. 

Pyrethrum is an insecticide of recent introduction, made from the pow- 
dered flowers of plants of the genus Pyrethrum, There are three principal 
brands upon the market, known as Persian Insect powder, Dalmation Insect 
Powder and Buhach — ^the latter being a California product. The greatest ob- 
stacle to the use of Pyrethrum has been the difliculty of obtaining the pure, 
fresh article. If exposed to the air the poisonous principle volatilizes and 
the powder is worthless. Hence dealers should purchase a fresh supply each 
season, and should keep in air-tight vessels. Pyrethrum is used mainly 
either as a dry powder, or in water (one ounce to three gallons); but may 
also be used in the form of a tea, or a decoction, a fiime or an alcoholic ex- 
tract diluted. For use as a dry powder it may advantageously be diluted 
with six or eight parts of flpur. 

Kerosene Emulsion is made by adding two parts of Kerosene to one part 
of a solution made by dissolving half a pound of hard soap in one gallon of 
boiling water and churning the mixture through a force pump with a rather 
small nozzle, until the whole forms a creamy mass, which will thicken into 
a jelly on cooling. The soap solution should be hot when the kerosene is 
added, but of course must not be near a fire. The emulsion thus made is to 
be diluted, before using, with nine parts cold water. This substance destroys 
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a large number of insects, such as the chinch bug, cabbage worm and white 
grub; is a comparatively cheap and very effective insecticide. 

Besides its use as an emulsion, kerosene alone is frequently used for 
various pests. It is especially valuable in destroying vermin on domestic 
animals and in hen houses. 

Whale Oil Soap is a residue from bleaching whale oil. Costs in barrels 
about 3>^ or 4 cents per pound. [See Prof. Lake on Woolly Aphis in this 
Bulletin, for its efficacy.] 

Whale Oil Soap and Sulphur can be used where whale oil soap alone is 
used. For directions for mixing see article on Com Worms in this Bulletin. 

Carbolic Acid, especially in its crude state, is valuable for various insect- 
icidal puposes. An excellent wash for preventing the injuries of several 
tree borers is made by mixing one quart of soft soap, or about a pound of 
hard soap, with two gallons of water, heating to boiling, and then adding a 
pint of crude carbolic acid. Carbolic acid soaps are largely used for destroy- 
ing vermin on domestic animals. 

Tobacco is a very valuable insecticide for use against vermin on domes- 
tic animals and green house pests. It may be used in the form of a decoc- 
tion, or smoke, or dry. The refuse stems from the cigar factories are gen- 
erally easy to obtain, and, if fresh, are effective in destroying the pests men- 
tioned. 

Bisulphide of Carbon is a volatile substance used for destroying grain in- 
sects, ants, the grape phylloxera, and other insects which may be reached 
by a vapor. It is inflammable and should never be used in the vicinity of a 
fire. 

Benzine is another volatile substance used for the same purposes as the 
last. 

Gasoline may also be mentioned in the same connection. 

Coal Tar has been largely used in the West for destroying Rocky Moun- 
tain locusts, being placed on flat pans on which the insects jump and are 
caught. It is also employed to prevent the migrations of the chinch bug. A 
shallow V-shaped channel is made with the comer of a hoe along the bor- 
ders of the field to be protected, and tar poured in. So long as the tar does 
not dry out, the immature chinch bugs cannot cross it. 

Lime and Piaster are excellent in preventing the depredations of cer- 
tain insects. Plaster may be dusted on melon*and other vines to drive oflF 
flea beetles. (Wood ashes have been found good for this here at the station.) 
Presh slacked lime may be dusted or sprayed (a peck to fifty gallons) on 
grapes, peaches, etc., to prevent rose-beetle injuries. 

Your draggist or grocer probably carry the more common insecticides, or 
can get them for you. 
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SPRAYING MACHINES. 

F. I,. WASHBURN. 



The many inquiries from farmers relative to methods for appl3nng insecti- 
cides calls for the following descriptive list and prices. We might say in 
this connection that with every machine there should be a return pipe of 
some description carrying at every stroke of the pump handle, in addition to 
the stream or streams playing upon the trees, another stream back into the 
tank or barrel holding the poison, thereby keeping the liquid thoroughly 
mixed. 

[Caution : Do not have the nozzle at the return pipe with so large a 
hole that it takes from the spraying stream, lessening too much its force and 
volume. The nozzle should be just large enough to allow of a stream suffi- 
cient to keep the liquid, into which it empties, well agitated; in other words, 
to keep the poison from settling at the bottom.] 

The machine used at this station, and giving satisfaction, is called the 
* 'Perfection" Spraying Outfit (see Fig. i, 
adjoining. 

It is manufactured and sold by the 
Field Force Pump Co., of lA^kport, N. 
Y. The pump is fitted with ten feet of 
dischaige hose and a graduating spray 
nozzle attached at *'A". At the aperture 
*'B*' is attached three feet of return hoae 
with discharge pipe at lower end. At 
every stroke of the pump a small part of 
the liquid is redischarged into tank near 
bottom of suction pipe insuring a thorough 
mixing of the poison and water. There 
is also a light cap furnished to close up 
opening **B" when desired. This pump 
has three inch cylinder and is furnished 
with iron suction pipe ready to mount on 
barrel or tank. Weight 55 lbs. The 
price of this outfit without barrel is 
|i2.oo. 

Goldsmith & Loewenberg of Portland, 
Or., are agents for this pump and will 
fhmish, on application, special rates to 
farmers needing this outfit. 

We use this pump here, in the orchard, substituting a home-made tank in 
place of a barrel. 
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The same firm, Field Force Pamp Co., also carry the **Vermorel" Spray- 
ing Nozzle, which is an improved "Cyclone" nozzle. It is well sp>oken 
of. Price (2.00. They also manufacture and sell the ** Graduating Spray 
Nozzle,** price $1.00. 

Another apparatus, said to be a good practical machine, is the Climax 
Pump, No. 2 (see Fig. 2), manufactured by the Nixon Nozzle and Machine 



PIG. 2. 

Co., Dayton, Ohio. Price $15.00. This includes the pump with twenty feet 
of hose, two nozzles and necessary connections. The barrel is not furnished* 
The pump can be attached to any kind of vessel or tank, by means of brass 
connections, in a few minutes. The "agitator*' for keeping the poison 
mixed, the handle of which is shown at the top of the barrel, costs $1.00 
extra. 

Fig. 3, adjoining, shows the various parts of the excellent Climax Nozzle, 
very highly spoken of by Prof. Riley of the U. S. Agricultural Department 
at Washington, and commended by many others. No. 3 shows the outer 
end covered by a wire screen which cuts the water into spray. No. 2 
shows nipple end of same. No. i shows the nozzle entire. The nozzles are 
simple in construction, cannot get out of order and are very durable, being 
made of brass. They are all fitted with standard-pipe thread and will fit 
corresponding sizes of gas pipe and hose coupling. They are made of vari- 
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ons sizes, cumbered from 
I to 6, and will prod ace 
spray frota the density of 
fog to any desirable coarse- 
ness as may be required. 
Nozzles Nos. i to 5 are 
intended for conservatory, 
flower garden, orchard and 
field use. No. 6 is for lawn 
and street use. Prof. Riley 
says it is very well adapted 
for spraying high trees. 
The nozzle costs |i.oo. It 
is manufactured and sold 
by the Nixon Nozzle and 
Machine Co. , Day ton, Ohio. 
In all probability an agency 
for tliese nozzles and for 
the Nixon Spraying Ma- 
chines will be established 
here. 



FIG. 3. 



_ Fig. 4 illustrates the Gregory 

Spraying Pump, sold by H. P. 
Gregory & Co., San Francisco, Cal. ^ 
It is reported as having a large sale. 
Prices are as follows: 

Pump alone - - $17.00 

Pump with Suction Hose and 

Strainer with 25 ft. of Hose and 

Bamboo Extension Nozzle with 

Spray Tip - - - I26.00 

Pump with Suction Hose and 

Strainer, double discharge with two 

lengths of Hose, 25 ft. each, two 

Bamboo Extension Nozzles and 

Spray Tips - - - $34-oo 

Extra Rubber Plunger Pistons, 

each .25 

Extra Disc - - - - .05 
A special discount of 15 per cent. 
FIG. 4. oflf of above prices is made to con- 

sumers. 
The difference between the two above outfits is principally on account of 
the double length of hose, and the two extension nozzles. The double dis- 
charge referred to is a Siamese connection placed on the end of the outlet, 
for two lines of hose. This connection costs about 50 cents more than a 
regular hose coupling. 
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This double discharge could be fitted to any pump, and if a short piece of 
hose from one of the outlets back into the barrel would answer as an agitator, 
the catalogue price would be something less than the above, the increase in 
price being due principally to the 25 feet of hose and spraying tips. 

This firm prefer to furnish hose wi)h their pumps, especially the suction 
hose, and in the above list they figure on the best quality. If purchasing 
parties prefer to buy their own hose, of course they can do so. 



Ramsey & Co., of Scn- 
aca Falls, N. Y., offer 
the following : 

The Florida Pump (Fig. 
5), price $7.50. 



FIG. 5. 
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They also carry some cheaper machines adapted for small work and cost- 
ing about five or six dollars each. (See Pig. 6.) They sell, also, the "Boss" 
and "Gem** nozzles. 



FIG. G. 



Fig. 9 illustrates the method 
of using a machine for which 
E.J. Dunn, of Corvallis/ Or. , is 
the agent. It is said to do ef- 
fective work with small fruits 
and flowers. Price, $2.00. 



PIG. 
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Pigs. 7 and 8 adjoining 
show methods of using 
spraying pumps and illus- 
trate two pumps carried 
by Wooden & Little, of 
San Francisco, Cal. These 
pumps cost |i6 and |i8 
respectively. The first 
pump figured is made en- 
tirely of brass, except 
frame and handle. This 
firm also carry a large as- 
sortment of other farm 
machinery. 



FIG. 7. 



FIG. 8. 



Fig. 13, adjoining, shows the Hor- 
ticultural Spraying Pump, for sale by 
the same firm, Baker & Hamilton. It 
is furnished with a 2-in. bore, i-in. 
suction, ^ in. discharge. All the 
working parts are brass. Price $1 1 . 25. 
They are all well spoken of. 



FIG. 13. 
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Fig. lo and Fig. ii illustrate the Farmers' Force and Spraying 
Pumps, Nos. I and 2 respectively, sold tby Baker & Hamilton, San 
Francisco and Sacramento, Cal. They weigh from 30 to 40 lbs. 



FIG. 10. FIG. II. 

PRICBS. 

No. I, 3 inch iron cylinder, fitted for ^ inch hose $6.00 

No. 2. " ** *• " '' 6.75 

No. 3. •* brass ** . " ** " 900 



FIG. 12. 
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Fig. 12 shows interchangeable cart-box and barrel for accompanying two- 
wheeled cart. Sold by the last mentioned firm. 



> 



FIG. 15 



FIG. 14. 

Fig. 15 shows Gould*8 Double- 
Acting Spraying Pump. Fig. 14 
shows the pump fitted with hose 
and discharge pipe. Pig. 16 shows 
the same fitted with gas pipe and 
spreaders. The pump will fit 
either side or head of barrel. 
Either of the discharges can be 
utilized as a return pipe to mix 
contents of barrel. 

PRICES. 

No. 2, Diam. of outer cylinder 
2^ in. Suction i in. Double Hose 
Discharge ^ in. Double Pipe 
Discharge }4 in- All brass piston 
or smaller cylinder and brass outer 
cylinder, I14.00 

All brass piston, a smaller cylinder and iron outer cylinder, I8.56. 

With metallic fitted lower valve, $2.50 net, extra. 

These prices include a brass suction basket, but no pipe, sprayers, hose or 
couplings. 

These pumps are manufactured by The Goulds Manufacturing Co., of 
Seneca Falls, N. Y. The John Barrett Co., of Portland, Or., are agents in 
this State, and Messrs. Woodin & lyittle, of San Francisco, agents in Cali- 
fornia. The Goulds Co. advertise to furnish any fittings, as ordered at the 



FIG. 16. 
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lowest market rates. Pig. 17 •• 
shows the method of using the 
above pump, fitted with gas pipe 
and spreaders, in a field of veg- 
etables. See also Fig. (a) for 
method of using the same pump 
fitted with double hose, in 
orchard. 

In the case of most T)f the 
pumps offered by the various 
firms quoted in this Bulletin it 
is probable, even where no men- 
tion is made of this fact, that a 

double connection (i. e. for two PIG. 17. 

pieces of hose) could be fitted to 

the outlet at little extra expense, affording thereby a return pipe for keeping 
liquid well mixed. 

The above by no means exhausts the list The Field Force Pump Co. 
also carry a ** Duplex " spraying outfit for hand power with two separate 
discharge pipes, enabling one to spray two rows of trees at once; or one pipe 
may be returned to the tank, furnishing a return stream to keep the poison 
mixed. This outfit, consisting of pump, two eight-foot sections of Discharge 
Hose and two nozzles, with 2^ feet of suction pipe, costs $14.00. Weight of out- 
fit 62 pounds. They also carry elaborate spra3ring outfits mounted on wa- 
gons, where the pumping is connected with and accomplished by the revo- 
lution of a wagon wheel, i. e. by horse power. One of these machines with 
return pipe, one discharge hose( two cog wheels, crank and crank shaft, 
boxes and connecting rod, with bolts to attach to pump and to framework 
of wagon (wagon, of course, not furnished), costs I30.00. A discount is 
given from this price on application. This apparatus is called the *• Victor." 
Another, the *' Orchard King," with two discharge pipes and a return pipe, 
is quoted at $36.00. The "Victor " outfit weighs 150 pounds, the ** Orchard 
King" 165 pounds. 

The Nixon Nozzle and Machine Co., of Dayton, Ohio, make what is 
known as the **Barrel Machine." The barrel to which the pump is at- 
tached is placed on runners and designed to be drawn by one horse. The 
handle of the agitator is attached to pump handle ; the act of pumping stirs 
the liquid in barrel. Price $35.00. The * 'Little Giant," made by the same 
firm, is essentially the same as preceding, but instead of a barrel there is a 
tank mounted on wheels, to be drawn by hand, or detached and placed on 
wagon. Price $35.00. 

Staver & Walker, of Portland, Or., carry a large line of farm machinery, 
among other things, a $35.00 Spraying Pump, known as '*Bean's Patent." 
This machine is furnished with an air cylinder, which by pumping can be 
filled with compressed air, allowing, when so filled, one man to leave the 
pump and direct the spray. This can be furnished with two discharge pipes 
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at an additional cost Although this is an expensive pump, it certainly 
promises to be effective, and its labor saving properties should induce an in- 
vestigation. In this case, as in the case of other high-priced pumps, two or 
three or more farmers might, with profit, combine in purchasing. 



DIRECTIONS FOR SENDING INSECTS. 



All inquiries about insects, injurious or otherwise, should, if possible, be 
accompanied by specimens. Such specimens, if dead, should be packed in 
cotton or wool and inclosed in a stout tin or wooden box. They will come 
by mail for one cent per ounce. 

INSECTS SHOULD NEVER BE ENCLOSED LOOSE IN A LETTER. 

Whenever possible, larvae (i. c. grubs, caterpillars, maggots, etc.,) should 
be packed alive in a tight tin box along with a supply of their appropriate 
food, sufficient to last them on their journey. Otherwise they generally die 
on the road and shrivel up. Send as full an account as possible of the hab- 
its of the insect under discussion; for example what plant or plants it infests; 
what part of the plant suffers from its attacks; how long it has been known 
to you; what amount of damage it has done, etc. In sending soft insects or 
larvae that have been killed in alcohol they should be packed in cotton sat- 
urated with alcohol. Packages shoui^d be marked with the name of 
THE SENDER and should be addressed to entomologist. 



In connection with these directions we should like to call attention to 
the fact that local soil, local climate and other conditions influence to so 
g^eat an extent the effectiveness of remedies against insect depredation, that 
what may be true for many places, and what is cited as a general truth by 
excellent authorities on Entomology, may not be so desirable or effective in 
Oregon. This being the case, and in view of a proposed work on injuri- 
ous and beneficial insects of this state and the remedies best suited to local 
conditions, we would appreciate fully communications relative to any reme- 
dy or remedies proved, beyond question, to be effectual here, especially such 
as are not mentioned in works on insects, and we would also like to hear of 
remedies which fail in this state though found effectual elsewhere. 

Such information and contributions of specimens of insects would be val- 
uable aids in compiling a treatise on Oregon insects. 

F. L. WASHBURN, Entomologist 
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PLANTS POISONOUS TO STOCK. 



The commencement of some investigations, having as their object the de- 
termination of those plants of Oregon which are poisonous to cattle, with an idea 
to their description, analysis, etc., by P. H. Irish. The present paper is not 
written with the purpose of giving any results of finished work, but that the 
subject of the work may be brought to the notice of the farmers to gain their 
cooperation in carrying it out 

The matter was taken up on account of numerous letters received at the 
station during the spring and summer asking information with regard to 
plants which were thought to be poisonous to stock. The method of inves- 
tigation was the following: Two well developed, healthy yearling steers 
were bought for the experiments, which were primarily to discover whether 
the plants under examination were injurious, and if so to note the symptoms 
developed and try various antidotes for the effects produced. That all parts 
of the plants might be tested, the tops, i. e. the leaves and stem were fed to 
one animal, the roots to the other. As great a quantity of the plant was fed 
to each as cattle under ordinary circumstances would be liable to obtain in 
the pasture. That the plants might be readily eaten they were, in most 
cases, mixed with some chopped grass and a small amount of oats added. 
The experiments commenced May 7, and the first plant tried was the com- 
mon blue lark spur (delphinium exaltaium). 

Twenty -four specimens of this were taken. The tops chopped and mixed 
with about an equal amount of clover grass, were fed to one, the roots pre- 
pared in a similar way, were fed to the other animal, in both cases without 
any apparent ill effect. The larkspur used was mostiy in full bloom and the 
individuals were chiefly good sized plants. 

White larkspur was next tried. Thirty plants, well developed, in full 
flower, were fed in a manner similar to that noted with the blue larkspur. 
No effiect noted. 

Cammers, which had also been reported as poisonous, was now tried with 
no ill effect upon the steers. 

Next came the plant which as far as I can learn has no common name 
the scientific name of which is Sanicula Horrellii. Forty young plants, i. e. 
those not yet in bloom, were fed. The only effiect noticed was that one of 
the steers was slightly physicked. 

Degenerated parsnip. The tops from thirty-five parsnips were fed and 
the roots from one-half of this number; with no apparent ill effect. 

The last experiment was with the common cow parsnip. This 3delded the 
same sort of negative results noted in the preceding, the animals which were 
fed five large plants still remaining healthy and hungry. 
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The results given above would seem to prove without doubt that the 
plants experimented with are not poisonous to cattle at that stage of their 
growth at which they were when made use of, and as these are the ones gen- 
erally suspected of causing the loss of stock every summer, it would seem 
that either they are suspected wrongly or else they have no effect when as 
far advanced as were these specimens. During the next spring and summer 
it is proposed to carry on the investigation, taking the above plants, and as 
many more as shall be reported as dangerous, and testing them from the 
time when they first appear in the spring until they are fully matured. In 
order that we may find out just what harmful plants we have in the State, 
which should be eradicated from the pastures, we would ask that every man 
who has a theory or an idea as to what it is that causes so much loss to cattle- 
men every spring would write to us and give us the benefit of those ideas or 
theories, that we may by practical test be able to prove them true or false. 
We would ask everyone who has had any experience in this line to write 
and tell us what he knows about the subject, how his cattle were affected 
what remedies, if any, were made use of, and what their effects were. 

Address all communications on the subject to 

P. H. IRISH, Chemist Exp't Station, 

CoRVAi«us, Oregon. 
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NOTES ON FARM CROPS. 

E. Grimm. 



CONDITION OF SOIL. 

The soil upon which the crops were grown had been used for a pasture for six or 
wewtn years and from continued tramping of the animals had become very hard and 
uneven. 

The land was given a shallow plowing during the summer of 1888 and again 
plowed and sub-soiled in the fall and winter. On account of ihe very firm condition 
of the soil it broke up in large clods, which had to be broken by hand, and in some 
instances, when it was not practical to l)reak them, they were removed by hand 
Taking. Thus it will be seen that the conditions were not the most favorable for 
testing farm crops. Besides the unfavorable conditions due to rough treatment, by 
allowing stock to tramp it while wet, there were even greater difficulties to over- 
come inherent in the soil itself. Through the central part of the farm extended a 
slough, of about 8 acres, generally known as **white land." It was therefore nec- 
essary, before much could be done, to thoroughly drain the field. An open 4 ft. 
drain, running north and south, was cut through the farm into which emptied the 
two four inch mains running on the north and south sides of the field. Three inch 
tiles were laid at the depth of 2, 3 and 4 feet and sixty feet apart empting into the two 
mains. Twelve acres of the land was drained in this manner. Owing to the late- 
ness of the season the land could not be brought into even tolerable condition for 
planting till February, 1889. The land was then platted and most of the drained 
portion used for the purpose of testing the different grasses, clovers, forage crops and 
the cereals. These plats were mostly on the higher portion of the farm, with the 
exception of the grass and clover plats, which were intended as test plats on the 
white soil. There was in all 112 plats, of this number 67 were grasses, 10 clovers, 
7 forage plants, 13 wheats and 15 oats. 

GRASSES. 

The grass plats are all in good growing condition, and although the past summer 
and winter has been as severe as is usually experienced in the Willamette Valley, 
we have not a single failure to record from our plats with the exception of Bromus 
Stkraderi (Rescue grass) and this was due to poor soil. 

Commencing with the fescues we find that Festuca pratensis (English blue 
grass) and Festuca elatior (Tall fescue) made vigorous growth, were unchecked by 
the summer's dronth and are now standing from 8 to 10 inches high. All the other 
fescues have done well with the exception of Festuca duriuscula which gave a very 
thin stand. The finer grasses such as the small fescues, Poa Trivialis, Poa Nemoralis^ 
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the diflerent species of Agrostis and Alopecuris were less marked in their growth, yet 
have done well, in most cases forming a good sod and giving promise of splendid 
results the coming season. Alopecurus pratensis (meadow fox tail grass) is deserving 
of special mention as an early grass and worthy of forming a part of mixtures for 
permanent pastures. It has done well on the plats but requires three or four yean to 
become thoroughly established. 

The Brome grasses have done well with the exception before mentioned. 

Bromus inermis (Awnless brome grass) is highly recommended as a forage plant 
especially adapted to light dry soils. On the plats it has done remarkably well. It 
was planted in February, ripened seeds and then threw up leafy shoots 18 inches in 
height. It has every appearance of being a valuable gmss and worthy of more 
extended trial. These grasses flourish only on rich soil. 

Holcus lanatus (meadow soft grass, mesquit grass) does well wherever sown. It is 
an early grass, makes a quick growth and thrives well where many other grasses do 
poorly. This grass has an undeserved popularity, as it is not relished by stock, either 
when green or in hay, being too soft, spongy and insipid.* Its value in any 
locality will depend upon whether the better grasses will or will not grow there. 
It should be sown only after proving, by actual trial, that other grasses will not do 
well. Although of vigorous growth and adapted to almost any soil it must be 
classed as inferior. 

Dactylis glomerata (orchard grass) is a valuable grass which grows to perfection 
with us. It deserves the careful attention of the practical farmer. For an early, hardy 
and vigorous growing grass which is relished by stock, none will outrank this grass. 
It has shown its adaptibility to our soils and climate by its spreading over the 
Willamette Valley from farm to farm, taking possession of fence comers and 
orchards in many localities. Properly handled this grass must grow in the esti- 
mation of the farmers. As a grass to sow with clover it is preferable to timothy 
as it flowers earlier and is ready to cut at the same time as the clover. 

Arrhenatherum aoenacum (Tall oat grass) ( Avena Elatior) (Lincoln grass). This is 
a grass highly recommended by those who have tried it in this state. On the plats 
it has sustained its reputation as a hardy, quick grower. It was sown Feb. 9> 1889> 
was in head May 26» and gave a heavy cutting of hay and then threw up leafy shoots 
making a strong effort to form a second crop of hay. The after growth was excellent 
As a hay plant it is probably inferior to timothy and orchard grass and will be out- 
ranked by several grasses for general pasturage. It is however deserving of more 
extended trial and study. 

Lolium perenne and Lolium Italicum^ (Ry^ g^^sscs) liave done remarkably well 
with us, leaving nothing to be desired which could be expected from what has been 
wiitten and said concerning their habits of growth. Lolium Italicum started more 
vigorously than L. perenne and maintained its lead during the summer but at this 
time L. perenne shows a better stand and has a hardier appearance. In our 
moist climate with comparatively cool summers, these grasses give promise of doing 
as well as in parts of Europe where they are so highly valued. 



*Beal's grasses of North America VoL I. page 193. 
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PhUum praiensis, (Timothy). This well known and popular grass has done well 
OB the plats bat gave a poorer stand than the orchard, English blue, velvet and rye 
glasses. For the production of hay this is the most popular if not the most profitable 
grass for Western Oregon. Its many good qualities as a hay crop has kept in the 
back ground some of its defects which must count against it as a pasture grass, for 
which purpose it is so extensively sown in the Willamette Valley. It starts slowly in 
the spring ; its tuber at the base of the stalk is injured by close feeding, by the tramp- 
ing of stock, by frost and by drouth. It is only profitable to grow as a hay crop. 

Cynodon Daciylon^ (Bermuda grass). This is a valuable grass for the 
Sonthem states and was tried on our plats last year, ^t started to grow very late 
and made but little growth till after the other grasses had made considerable advance- 
ment towards heading. During the drouth it seemed to flourish best. It threw out 
biaaches 3 feet long, ofiaking a perfect sod over the plat, but was cut back to the 
roots by the frost in December. It is not a good grass for this climate. 

Poa Arachniftra^ (Texas blue grass). Plants of this grass were obtained from the 
Kansas experiment station and planted October, 1888. From the time of planting to 
date this grass has grown rapidly, throwing out numerous shoots from its rootstocks, 
completely filling the spaces between the rows. This is a very promising gras»» 
having the marks of Kentucky blue grass, but more vigorous, larger leaved, and gives 
promise of being a most valuable acquisition to our list of grasses. It will be tested 
in Eastern and Southern Oregon the coming season where there are reasons for 
thinking it will prove a most valuable grass. "As far North as Kansas Prof Sheltoa 
•ays it endures the winters and resists drouth perfectly, making three or four times as 
much pasture and hay as does its near relative Kentucky blue grsss.* '' 

It is not onr intention to place the quick groMring, large leaved grasses to the front 
as superior to the slow growing, fine leaved grasses of the plats. What has been 
said of vigor, growth, etc., must not be interpreted as placing these grasses as 
superior to, or in some cases, equal to the less rapidly glowing ones which require 
more time for their full development. In a mixture of grasses, and there should 
always be a mixture of several kinds sown for pasture, care should be taken to secure 
thoM grasses, both in amount and kind, which will insure a varied and continuous pas- 
turage daring the year. This would bring in many of the plants which would give 
their best results after the second or third year. A grass is not to be judged wholly 
by what is seen above the ground, as often the root formations are of the greatest 
importance. 

After twenty years of experimenting with grasses. Laws of England finds that the 
means by which they maintain or improve their position or succumb in competition 
with other grasses or plants, where grown in association, will depend upon their 
power of resisting drouth or frost, their period of growth, their roots and root hairs, 
root stocks, etc 

It is evident that a more extended study of our grasses is necessary, and it is the 
iatention of the Statbn to make a thorough study of the native and cultivated 
grasses under such conditions of farm practice as will bring out their true value. 

•Beal'ft gTMMi of North Amerioi Vol I, p«ce 143. 
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CLOVERS. 

The clovers were sown in the spring with the exception of two plats, one of red 
and one of Alsike, which were sown in October, 1888. The great trouble in growing 
clover in this section seems to be in securing a "catch." It is claimed that with fall seed- 
ing the clover is killed by freezing and thawing, while spring seeding is dangerous on 
account of drouth. We are convinced that the trouble is not so much in the seasons as 
in the mechanical condition of the land. For clover, the ground must be thoroughly 
prepared. By thoroughness is meant that the land must be well drained, Bnely pul- 
verized, and the seed bed be of fine eartli, as free from clods as possible. With land 
in good condition there is but little danger of drying out in the summer and if sown 
in February, all danger from frost is past. All the clovers did well and yielded a 
fair crop, the common red and alsike giving the best returns. Trifolium Incamatum 
(French clover), (Crimson clover), gave a light yield, growing to the height of 12 in. 
and was less affected by the dry sunmier than any other clover grown. Thu is a 
beautiful plant but of doubtful agricultural value for this state. Failure to secure a 
stand of clover in the Willamette Valley, means in most cases, poorly drained and 
cultivated soil, as no plant doe.*; better than the clovers in this section. This b evi- 
denced by the growth of our native clovers such as Trifolium microdoHf T. involu- 
craium and others which grow to the height of 2}i, feet in our fields. Indeed there 
is every evidence of this being a most excellent clover country, and with due care in 
the preparation of the land no more trouble need be experienced here in growing this 
most valuable crop than in the most favored localities. 

GRASSES AND CLOVERS ON THE "WHITE LAND." 

Perhaps some explanation of the term white land is necessary. By white land U 
meant a heavy clay of whitish color usually covered, or saturated with water during 
the winter and spring months, destitute of natural drainage and it is generally the 
lowest portion of an extensive tract of comparatively level country. It yields a light 
pasturage of native grasses where undisturbed by the plow. There is a large amount 
of this land in the Willamette Valley which is giving but small returns to the farmers 
who attempt to cultivate it. It is considered of inferior quality for farm or pasture 
land. Wheat and oats do not fill well on this land and the grasses which grow upon 
it are some varieties of the Agrostis^ (Red top) AiraSy (Hair grass), zxi^ Alop€curtt3^ 
(Fox tail), which are of an inferior quality and afford but a scant pasturage for stock. 
The great trouble with this land is excessive moisture, and the remedy is thon>ugh 
drainage and careful cultivation. The plats which were seeded for the purpose of 
testitig the capacity of this land for growing grasses, have so rapidly changed their 
color that by another year we cannot use the term white land to designate them. 
Drainage and grasses have prevented the -waste of organic matter and this "pale faced'* 
land is taking on a healthy color, giving a liberal response for labor expended upon it. 

Thirty-one plats were seeded on this land, 26 grasses and 5 clovers,^ plats of 1-40 
acre each. The land was thoroughly drained in the fall of 1888, and did not become ex- 
cessively wet during the winter and spring. As is usually the case this land was not 
plowed in the spring, till after the higher portion of the field had been seeded, on 
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account of its being much slower to dry. It was plowed, thoroughly pulverized and 
when necessary hand raked to remove clods. One characteristic of this land is, if put 
in condition to receive the finer seeds, such as that of the grasses, there is danger oi 
lain followed by sunshine, which causes the soil to bake, greatly to the injury of the 
young plants. This may be partially corrected by rolling the land. We prepared 
the ground the second time, for seeding, oq account of rain, followed by sunshine, 
causing the land to become very hard and cloddy. Too much cannot be said in 
favor of careful and thorough preparation of this land, for failure here, means a total 
loss of labor and a most valuable crop of grass. 

The grasses deserving special mention as doing well on this land are Orchard 
grass, Tall Oat grass, Fesiuca prattnsis^ F, fiaiiar, Italian and Perennial rye 
grasses. Velvet grass, {Holctu Lanaius) and Timothy. 

These grasses have shown remarkable growth making a splendid sod. During the 
dry summer the Rye grasses and Orchard grass were affected by drouth but quickly 
recovered. The Fescues continued to grow all summer and at present writing 
are doii^ well, showing a growth of 6 to 18 inches. The finer grasses such as the 
Agrostis, smaller fescues, Crested dogstail, etc., have all done well but it will require 
another year for them to reach their highest perfection. As a mixture with the 
coarser, large seeded grasses, any of these smaller grasses might be desirable to fill up 
the vacancies which usually occur among the coarser grasses after a year or two. From 
some experiments made with a mixture of grasses on **white land" which was pre- 
pared entirely by horse power, we are convinced that the large seeded grasses must be 
depended upon for the first few years after draining this variety of soil. White land 
has peculiarities which must be carefully observed if we successfully handle it. Of all 
soils, this passes most rapidly from the too wet to the too dry .state. No amount of 
working with the ordinary farm implements can get a good seed-bed out of this land 
when it has passed over, even a few hours, the most favorable time for its cultivation. 
It breaks up into innumerable clods after a few hours of sunshine, showing a lack of 
organic matter in its composition. In consequence of this we would not, even under 
the most favorable conditions, on the average farm, recommend the finer grasses for 
this land for the first or second years. 

Our land was as poor as could well be found in the Willamette Valley, but was 
carefully and thoroughly prepared, and yet of the whole number of grasses and 
clovers sown only the brome grasses failed. A mixture of grasses and clovers, com- 
prising all the varieties left over after sowing the plats, was sown on a strip of white 
land, nndrained, except by the large open ditch which ran along one side of it. ^ No 
results were expected of any value as the sowing was not done until after the middle 
of April, the object being to make some use of the land to fill vacant space. The 
land was indeed white, yet the stand of grasses and clovers could scarcely be excelled 
withstanding the drouth of the summer and the winter freezing, as well as those on the 
higher grounds of the farm. The indications are that this is a most wonderful grass 
country, and when the farmers once become fully awakened to the value of their land for 
grasses and clovers, wheat growing will take a secondary position in the Willamette 
Valley, which in time, will be the home of the grasses and clovers and that in their 
h^hest perfection. 
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FORAGE CROPS. 

Rtana luxurians ( Teostnie) — This plant originally came from Central America, and 
growth it resembles Indian com. On the plats it gave a very light yield, forming 
large stools but spreading flat upon the ground. For our climate and soil it is a 
failure, but for Eastern and Southern Oregon it may be of value as a soiling crop. 

Spurry—An annual plant which is said to do best on sandy soil and used to feed 
either in the green or dry state. It made an excellent growth, yielding at the rate of 
twenty tons per acre of green fodder. When offered to cows it was refused, which 
was perhaps due to an abundant supply of more palatable food which they were 
accustomed to receive. The trial was made by a neighboring farmer. 

SeradeUa — Seeds were sown in drills, about eight inches apart. Seed sown 
too thick in the row to get the best results. It grew remarkably well throwing out 
bnnches 40 inches long. It commenced to bloom June loth and continued to bloom 
till December when it was killed by freezing. This plant is worthy of a more 
extended trial and may prove of value in the dryer sections of the state. 

Madia sativa — This plant is recommended by some Eastern seedmen as good for 
sheep pasture. It is a worthless, gummy weed commonly known as **tar weed." 

Sorghum Halapenst^ (Johnson grass) — This is a coarse perennial which may be 
propagated by rootstocks or seeds. Two plats were tried last season with good 
results. The seeds germinated well and the plants grew vigorously during die 
whole season until cut down by the heavy frosts in December. The rootstocks were 
uninjured by the frost and a heavy stand will probably be secured the coming year. 
It grew to the height of 4 feet, giving a good yield but it is of doubtful value in the 
Willamette Valley. It may prove of greater value in other sections of the state and 
is worthy of trial. As a pasture grass or as a hay crop it is too coarse, but for a 
soiling crop may have great value. 

Onobrychis sativa, (Sainfoin, Esparsette) — A leguminous plant, which has made 
a moderate growth on the plats. It is too early for us to give an opinion of its value, 
as it will require another year for it to reach its best conditions. 

ViHa sativa, (Spring vetches or Tares) — Seeds of this plant were sown 
March 1st, and plants were ready for feeding July ist. This plant when grown 
alone falls upon the ground and therefore should be sown with oats. It gave a good 
yield of splendid feed. All kmds of stock relish this plant when fed to them and it 
should be more extensively grown. The native vetches grown in this state are 
especially worthy of trial. The vetch or pea vine, as it is commonly called, is 
represented by several species growing in fhe Willamette Valley and adjoining 
mountain ranges forming the natural pasturage of highest value in the coast range. 
It is proposed to make these and other native forage plants special objects of study 
at the Station. 

In this work, all interested in the study of these plants, as to their economic 
value, are earnestly asked to collect seeds of any promising plants and forward them 
to the Station. The millions of acres of land in Or^on which are and must continue 
to be used for pasturage must impress all with the importance of a careful study of 
the plants which naturally grow in these sections. 
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GRASSES, CLOVERS, and FORAGE PLANTS GROWN at the STATION. 

No. Plat. Name of Variety Common Name. 

1 Agrostis Canina Rhode Island Bent Graaa. 

2 ** Stolonifera f . . Creeping Bent Grass. 

3 «« Vulgaris Red Top. 

4 Alpecunis Pratensis Meadow Fox-tail. 

5 *• Agrestis Slender M. Fox-tail. 

6 Ammophila Arenaria Beach Grass. 

7 Aira Caespitosa Hassock Grass. 

8 " Flexuosa Wood Haii Grass. 

9 Anthroxanthum Odoratum .... Sweet Vernal Grass. 

10 Avena Elatior Tall Oat Grass. 

1 1 " Flavescens Yellow Oat Grass. 

12 Cynodon Dactylon Bermuda Grass. 

13 Festuca Pratensis English Blue Grass. 

14 Poa Pratensis Kentucky Blue Grass. 

15 Bromus Pratensis Meadow Brome Grass. 

16 « Mollis Soft Chess. 

17 " Schraderi Rescue Grass. 

18 Cynosnrus Cristatus Crested Dog-tail Grass. 

19 Dactylis Glomerata Orchard Grass. 

20 Festuca Duriuscula Hard Fescue. 

21 " Elatior Tall Fescue. 

22 " Heterophylla Various Leaved Fescue. 

23 " Ovina Sheep's Fescue. 

24 " Rubra Red Fescue. 

25 " Tenuifolia Slender Fescue. 

26 Holcus Lanatus Soft Meadow Grass. 

27 Lolium Italicum Italian Rye Grass. 

28 *< Perenne English Rye Grass. 

29 Phalaris Arundinacea Reed Canary Grass. 

30 Panicum Germanicum Hungarian Grass. 

31 Pleum Pratensis Timothy. 

32 Poa Aqnatica Water Meadow Grass. 

33 *• Compressa Canada Blue Grass. 

34 *< Nenioralis Wood Meadow Grass. 

35 " Serotina Fowl Meadow Grass. 

36 " Trivialis Rough Stalked Meadow Grass. 

37 ** Arachnifera Texas Blue Grass. 

38 ** Sorghum Halepense Johnson Grass. 

39 Alfalfa Lucerne. 

40 TrifoHum Hybridum Alsike Clover. 

41 " Incamatum Crimson. 

42 ** Pratense . . Large Red. 
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43 TrifoUum Repens White Clover. 

44 Medicago Lupulina Black Medic 

45 Melilotus Alba Bokhara Clover. 

46 Lespedcza Striata Japan Clover. 

47 Lupinas Lupine, White, Yellow and Blue. 

48 Madia Sativa Sheep Fodder. 

49 Onobrychis Sativa Sainfoin. 

50 Reana Luxurians Teosinte. 

51 Seradella Sheep Fodder. 

52 Spergula Arvensls Spurry. 

53 Vicia Sativa Spring Vetches. 

NOTES ON VARIETIES OF WHEAT. 

The soil on which the wheats were grown was of average quality, thoroughly pre- 
pared by hand and seeds sown with garden drill. Seeding was done in February 
and March. The soil was not uniform as was shown by the uneven growth on 
individual plats. No attempt has been made, therefore, to make any comparatiye 
report of the yields. The demand for white wheat, which brings several cents per 
bushel more in the market than does the red, has to a great extent stopped the 
growing of the often better yielding red wheats. Whether this is based upon actual 
values of these different varieties or upon a prejudice will be carefully studied at the 
Station. Of the red wheats which are promising and which can be recommended 
are, Mayflower, New York Spring, French Imperial and Bli De Bordeaux. 

The first three are spring wheats, and but one objection can be urged against their 
being extensively sown and that is their color which ranks them three cents per 
bushel below the white wheat in our market. The Bli De Bordeaux is a remarkable 
wheat, giving good yield with very large, plump, heavy grain ; color lighter than 
in many of the other red wheats. In the case of the white wheats there was no marked 
superiority, except in case of the Foisy. The following is a brief history of this 
wheat as given by Hon. J. Voorhees of Woodbum: "It originated on a farm adjoin- 
ing mine, in this way. About twenty-five years ago M. G. Foisy noticed a head of 
Red Chaff wheat, in his field of White Chaff wheat, of unusual size and gathered it, 
planted it in his garden until he had a sufficient amount to seed a small field. Its 
increase was rapid, exceeding other kinds that he was raising and it was more prolific 
than its appearance would indicate. In fact we are always agreeably disappointed when 
harvesting it. It is a spring wheat, head rather long, the boles not very close together 
inclined to straw fall when ripe, therefore not liked by those who use headers, requires 
thicker seeding ihan the old fashioned White winter wheat, and will out yield any 
winter wheat I know of when the winters are mild. This is especially noticeable 
when seeding on stubble or on our light prairie soil. Many of my neighbors sowed 
it this last fall in preference to Landreth wheats and it is the spring wheat of this 
prairie, (French Prairie). Mr. Foisy, who was a Frenchman, was too modest to call 
it after his name, but insisted that it was Oregon Red Chaff yet there is no one about 
here that knows it by any other name than Foisy." 
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WHEATS GROWN AT THE STATION. 



MAMB OF VAKnTT. 



French Imperial 
rticf 



Okaittgaa Val irdvet chaff 



jFife 
SatlEatchewan FUe 
While RiMian 
Scotch Fife 
Netr York Sprinff 
Foisy 

Mayitover Spring 
Hi De Bordeaux 

Sjiriiy Wheat 



WUtMM OBTAIMSD. 



R. G.fiachaiiaa Benton Co. 



J. A. Salzer, Wis. 



Jas. M. Thorinim, N. Y. 
(* (« if 

«« «« «* 

M. Schneur. Yamhill Co. 

M. Wyatt, Benton. Co. 

Chas. Nicholson. " 

C. Davis, Benton Co. 



Cbafi light-heads loose, bearded, berry 

amber. 
Red chaff, bald, berry white. 
Chaff light colored, bald, white flinty 

berry. 
White chaff, blue stem, bald, amber 

berry. 

Chaff white, beards short, amber berry. 
" " bald, amber berry. 

" " beardless, amber berry. 
" " bald, amber berry. 
Red chaff, bald, white plump berry, 
amber berry. 
Red chaff, bald, amber berry, very 

plump. 
White plump berry. 



LIST AND NOTES ON VARIETIES OF OATS. 

f^fwri^j—Black Winter, Kansas Black Winter, Qydesdale, Early White DakoU, 
Hi^etts VThite Seizure, Improved American, Monarch of New Zeland, New Race 
Hone, White Canada, White Wonder, V^hite Russian, White Winter Kansas, 
While Bonanza, Welcome, White DakoU. ' 

For lack of facilities there was no record made of the yield of straw and grain 
The work will be repeated during the coming season giving full notes in this 
paiticnlar. 

Some of the varieties tested made remarkable growth and will no doubt prove a 
socoess in this climate. The White Wonder made a very good showing both in straw 
and grain. The heads were long, spreading and well filled. It is a barley oat and 
veiy heavy. The Qydesdale, New Race Horse, Monarch of New Zeland, White 
Seizare, White Bonanza and Welcome are very similar and all did equally well. 

The Black Winter promises to be a valuable oat for this latitude although it has 
the objectionable feature of being a dark oat. The straw of this variety is strong 
and has a vigorous growth of leaves which would make it more valuable for stock 
food. 

BUCI^WHEAT. 

Of the Buckwheats grown the Japanese is far superior to any of the other varieties 
bodi in yield and in vigor of growth. There was no rain to speak of from date of 
lowing until it was nearly matured yet the Japanese variety gave a very good yield 
of very plump grain. The Silver Hulls and Common Black suffered very much 
more from the drouth and failed to mature a very large proportion of the grain that 
fcnned. From the growth which the Japanese made we would feel warranted in 
leoommcndipg this variety in preference to any other. It has been demonstrated 
vitkoot doubt that the 6ottr made from this variety cannot be excelled. 
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VARIETIES GROWN. 

Japanese,— seed obtained from F. A. Horning, Benton C». 

European Silver Hull, — seed obtained from Jas. Thorbum, N. Y. 

American Silver Hull, — seed obtained from " ** 

Common Black, — seed obtained from *' " 

NOTES ON VARIETIES OF CORN. 

The soil on which the corn was grown is heavy clay bordering on white soil and 
is considered very poor for cultivated crops. 

The ground was prepared by plowing in fall and i^n in spring when it was 
thoroughly subsoiled. This treatment with thorough harrowing placed the ground in 
excellent condition for planting. 

No manure was applied except in case of varieties 32-33-349 which were fertilised 
with barnyard manure applied in the hill before planting. 

The com was planted in drills with the hilk too close in most cases for best produc- 
tion of grain. No doubt the com would have matured much better had the hills 
been planted farther apart and less seed placed in the hill. 

For ensilage it is better to drill the com ; but for field com, in this climate, ^e 
believe planting so that the com can be cultivated both ways would be an advantage. 
By increasing the advantages of cultivation we hasten the growth and maturity. 

More extensive experiments in this line will be carried on during the coming 
season. 

As to the merits of the varieties grown we do not feel warranted in saying much 
except in a few marked cases. The season was very dry and with the conditions of 
soil we could expect but meager returns from any of the varieties. 

Of the sorts which should be grown for the grain mure especially, the flint varieties 
promise the best results with possibly one exception in No. 28. This variety 
matured and gave a good yield of stalk and ear. The King Philip type mature(kin 
every case and the ears were as dry and round as could be expected in any of the 
com growing sections. 

Those varieties which promise the best for ensilage giving a large growth of stalk 
and leaf and a good yield of ears are found in Nos. 29-33-36-37-40-41. While 
these did not mature quite enough to make the best ensilage, yet with a few more 
days free from frost, which came unusually early last season, they would have 
matured completely. In speaking of ensilage com we would not omit to mention 
some of the sweet corns. Stowell's Evergreen and Triumph make excellent forage 
crops and would give a fair yield of excellent fodder for the silo. Some promineat 
silo advocates, recommend sweet com in preference to any other for the silo. 
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Name of Variety. 


i 






ii 


g 1 
a 

51 


Remarks. 


Asylum 


I 


April 


July 15 


July 29 


Garden 


Small, Medium early. 


Amber Cream 


2 


»« 


ff 


"25 


ff 


If If ff 


Crosby's Early Sugar 


3 


« 


" I 


" I 


fl 


Early, prolific. 


Early Minnesota 


4 


II 


ff 


"II 


ff 


If 


Early Narragansett 




<i 


"18 


"29 


M 


Early, small. 


Excelsior 


6 


II 


" I 


"23 


ff 


ff If 


Egyptian Sugar 
Hickox's Sugar 


7 
8 


« 

M 


"18 
II 


"29 
ff 


ff . 
fl 


Medium, early. 
If fl 


LaCross Early 


9 


« 


Jun 28 


" 8 


ff 


Early, small. 


Maible Head 


lO 


11 


ff 


" 5 


ff 


If II 


More's Concord 


II 


<l 


July 8 


"25 


ff 


Medium. 


Mammoth 


12 


M 


"15 


"29 


ff 


Ute. 


Northern Pedegree 


13 


l< 


Jun 28 


" 8 


ft 


Small, not desirable. 


Ne Plus Ultra 


H 


M 


July 18 


"29 


<f 


Small, medium early. 


Tferry*s Hybrid 


15 


<l 


« I 


"18 


ff 


Medium early. 


Potter's Excelsior 


i6 


If 


"II 


"29 


ff 


Small, late 




17 


<l 


If 


"25 


ff 


Large, prolific, late. 


Triumph 


i8 


If 


ff 


"29 


ff 


Late, desirable. 


Golden Yellow 


19 


if 


"18 


"23 


ff 


Late, small. 


Extra Early Cory 


20 


M 


Jun 28 


" 8 


ff 




P. and K. Sugar 


21 


t* 


July I 


"15 


ff 


Medium early. 


Black Sugar 
Extra early Adams 


22 


<f 


" II 


"25 


ff 


«i II 


23 


14 


Jun 28 


" 8 


Field 


Small, fully matured. 


Blount's Prolific 


24 


f< 


Aug I 


Aug 8 


ff 


Did not mature. 


ThoTough'ed White Flint 


25 


M 


July 25 


ff 


If 


fi (f 


Early Adams 


26 


ff 


"II 


July 25 


ff 


Small early sort. 


Hickory King 


27 


If 


Aug 8 


Aug 15 


tt 


Did not mature. 


Queen of North 
Golden Dent 


28 


If 


July 8 


July 18 


ff 


Matured perfectly. 


29 


ff 


"18 


"29 


ff 


Did not mature. 


Queen of Prairie 


30 


ff 


"15 


"25 


ff 


if II 


Rider Out or Mercer 


31 


ff 


Jun 25 


" I 


ff 


Small, not desirable. 


King Phillip 


32 


"20 


July II 


"15 


If 


The best flint. 


Chester Co., Mam. 


33 


ff 


"25 


Aug 8 


ff 


Did not mature. 


Angel of Midnight 
Eariy Yellow Canada 


34 


ff 


« II 


July 18 


ff 


Not desirable. 


35 


ff 


" I 


if 


ff 


One of best flinU. 


Golden Beauty 


36 


u 


" 8 


Aug 8 


«f 


Did not mature. 


True Yellow Leaming 


37 


"27 


"29 


If 


ff 


II ff 


Beard's Pearl White Flint 


38 


fl 


ff 7 


" I 


If 


ff ff 


Early White Dawn 


39 


ff 


"29 


July 29 


If 


Matured, too small. 


White Ensilage 


40 


">3 


"15 


"22 


ff 


Good for ensilage. 


Yellow Ensilage 


41 


"IS 


"IS 


"IS 


ff 


More mature. 
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NOTES ON VARIETIES OF POTATOES. 

The entire crop of potatoes suffered very mucli from the extreme dry weather 
which prevailed throughout the valley. The growth was cut short before full 
maturity was reached and hence the notes as regards ripening, etc. do not indicate 
as much as they would if normal conditions prevailed. In one or two cases there 
was a marked difference in the varieties as regards their power to withstand extreme 
dry weather. The Duchess continued to grow until killed by frost several weeks 
after the vines of the other varieties were entirely dead. The Dakota Red, Rural 
New Yorker No. 2 and Alexander's Prolific maintained a more vigorous growth than 
their neighbors. The Rural New Yorker No. 2 did especially well and promises to 
be one of the leading varieties. The old reliable sorts such as Burbank's Seedling, 
Peerless and Beauty of Hebron, are among those which did the best last season. 
The California Peach-blow promises to fill the place of the old Peach-blow which 
was grown so many years with marked success. Further experiment will demon- 
strate its quality as well as its productiveness. 

In growing a large number of varieties under the same conditions we hope to find 
some which are especially adapted to this climate and soil. To do this it will be 
necessary to grow them for a series of years selecting those which promise the 
best results year after year. 

The soil on which the potatoes were grown is partly **white land" and received 
no fertilizing whatever. The seed was planted in drills three feet apart with 3 and 
4 eyes in a hill, weeds were kept down and ground kept loose by horse cultivation 
and hand bowing. We aimed to keep the ground level believing that level 'cultiva- 
tion is better than hilling or ridging. 

During the coming season we expect to carry on the experiment, growing four or 
five hundred varieties under the same conditions, as nearly as possible, noting the 
quality, yield, vigor of growth, etc. 
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ffl:§ 2 


*3 S 




Name of Variety. 


2L, 


"Z 


1 


"s'f 


\m 


\n 


Remarks. 




o" 

I 


A 




II 


Date 
Pout 
were 


Date, 
Pout 
were 


• 


Alexander's Prolific 


Apr 9 


Sept 25 


July 1 1 


Aug I 


White skin very smooth 


Alexandria No. I 


2 


«( 


29 


t< 


" II 


" 15 


Resembles No. 1 


American Giant 


3 


(1 


30 


41 


" 9 


" I 


Resembles No. 76 


Beauty Hebron 


4 


{{ 


10 


•♦ 


Tune 25 
July 9 


July 9 


Flesh color. 


Bnrbank Seedling 


5 


(1 


10 


tl 


Aug 25 


Long white. 


Big Creek Seedling 





u 


5 


M 


" 15 


July 15 


Flesh color. 


Barpe's Superior 


7 


t* 


30 


« 


'* II 


Aug 26 


Seedling of white star. 


Charles Do'wtiing 


8 


u 


9 


i< 


" 9 


" I 


Eariy prolific. 


Clark No. I 


9 


u 


10 


«l 


" 9 


" I 


Very early flesh color. 


Crown Jewel 


lO 


«l 


30 


"26 


" II 


July 25 


White and smooth. 


Collins Serpent 


II 


l« 


30 


« 


.1 23 


Aug 26 


Medium late. 


Cal. Peach-blow 


12 


u 


.30 


« 


" 5 


" 15 


Light color, medium early. 


Crane's June Eating 


»3 


<l 


30 


<l 


" 15 


(I 1 


One of the earliest sorts. 


Dakota Red 


14 


l« 


9 


"25 


" II 


" '5 


Flesh color. 


Duchess 


«5 


« 


30 


fl 


It 25 


Septic 


II «< 


Early Sunrise 


i6 


11 


9 


(1 


June 25 


July 9 


II i( 


" Maine 


17 


*« 


9 


I* 


i< 


11 


Early, resembles early Roae. 


" Rose 


18 


tl 


10 


« 26 


II 


i< 


Rough, not desirable. 


" Albino 


"9 


M 


10 


« 


II 


II 


Clouded with flesh color. 


" PuriUn 


20 


«« 


10 


u 


II 


(1 


White ouuide and in. 


" Dawn 


21 


*( 


29 


tl 


July II 


Aug I 


Early, smooth. 


" Essex 


22 


»t 


30 


tt 


•* II 


II 


Smooth, oblong. 


" Mayflower 


23 


t« 


30 


It 


" 5 


July 25 


White, very smooth. 


•« Ohio 


24 


*« 


30 


" 


" II 


Aug I 


Attacked by rot. 


** Rural 


25 


(« 


30 


** 


" 15 


" 10 


Good early variety. 


Extra Early Ohio 


26 


M 


29 


11 


" 9 


" I 


Resembles No. 24 


Everett 


27 


»< 


30 


t« 


" 15 


" 15 


Light colored, promismg. 
White and smooth. 


Garfield 


28 


ti 


10 


"27 


June 25 


July 9 


Gamer Chili 


29 


t< 


3 


tt 


July 15 


Aug 25 


II i« II 


Grenado 


30 


(1 


9 


tl 


June 25 


July 9 


II It II 


Green Mountain 


31 


M 


30 


tl 


July II 


Aug I 


Flesh and skin white. 


Gen. Logan 


32 


■( 


30 


tl 


•* 15 


" 15 


Large, rather coarse. 


Halo of Dakota 


33 


«« 


9 


"25 


June 25 


July 9 


Pink in color. 


Howe's Premium 


34 


«< 


30 


" 


July II 


Aug I 


Good, medinm early. 


Illinois 


35 


<l 


30 


tt 


II 


II 


Resembles E. Ohio. 


Imp. Beauty Hebron 


36 


May I 


tt 


" IS 


Aug 15 


Resembles early Rose. 


[une Eating 
June's Prize Taker 


37 


Apr 9 


« 


June 25 


July 9 


White skin smooth. 


38 


(1 


29 


"27 


July II 


Aug I 


Smooth, desirable. 


[umbo 


39 


I* 


30 


II 




«( 


Large, while, coarse. 


Late Beauty Hebron 


40 


u 


10 


0« 3 


" 9 


" 26 


Resembles white elephant. 


Lee's Favorite 


41 


u 


29 


II 


" II 


" 8 


White, not uniform. 


Lady Finger 


42 


it 


30 


II 


Aug I 


Sept 5 


A novelty. 


Morning Star 
Monroe Co., Prize 
New Early Standard 


43 
44 
45 


u 
tl 
u 


9 
29 
29 


II 
II 
II 


July 9 
" II 
II 


Aug 8 
" I 
II 


White, smooth, good keeper. 

Very promising. 

Smooth, few eyes, white flesh. 


New Queen 


46 


tl 


29 


" 4 


II 


II 


Good grower, good yielder, 
smooth. 


New Zealand 


47 


May I 


c« 


« 15 


1. 


Eyes shallow, smooth. 


O. K. Mammoth 


48 


Apr 10 


II 


June 30 


July 9 


Skin smooth, eyes deep. 
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Name of Variety. 


d 




CI 


o's 


lis 


til 


Remarks. 




;z; 


QS 


QK 


q£% 


q£ > 




0. K. Mam. PtoUfic 


49 


« 


29 


11 


July II 


Aug I 


Skin yellowish, rough, prolific 


Pearl of Savoy 


50 


« 


9 


Sept 25 


June 25 


July 9 


Tubers oblong, smooth. 


Pfserless 


5» 


i< 


10 


II 


" 30 


II 


White. 


Perfect Peach-blow 


52 


«< 


29 


** 26 


July II 


Aug I 


Irregular in shape. 


Potentate 


53 


«( 


29 


II 


II 


" 8 


Smooth, white, good keeper. 


P. E. I. Rose 


54 


Ap 


rjo 


Sept 26 


July II 


Aug 8 


Medium early. 


Polaris 


55 


n 


30 


"28 


II 


11 I 


Whito and smooth. 


Princess 


56 


u 


30 


II 


" «5 


tt 


Smooth, good yielder. 


Rose's New Giant 


57 


(1 


9 


II 


June 25 


" 15 


White skin and flesh, smooth. 


Rural Blush 


58 


« 


9 


i« 


II 


II 


Flesh colored, rough. 


Rural N.York No 2 


59 


u 


9 


"25 


July 9 


tt 


White and uniform. 


Rose's Beauty of 


60 


« 


10 


"26 


<i 


July 25 


Irregular, eyes deep. 


Beauties 
















Rural Buttercup 


61 


«< 


30 


II 


" 15 


Aug 15 


Good new variety. 


Salzer's Iron Clad 


62 


(1 


9 


"25 


June 25 


July 9 


Late, very white, smooth. 


Snow Queen 


63 


tt 


9 


Oct 3 


July 9 


Aug I 


Flesh and skin white. 


State of Maine 


64 


I* 


10 


II 


II 


" 15 


II II II 


Sunlit Star 


65 


« 


10 


II 


June 30 


July 9 


Skin clouded, white flesh. 


Seedling No. 64 


66 


« 


30 


" 4 


July II 


Aug 8 


Late, smooth. 


Seedling No. 50 


67 


« 


30 


II 


II 2S 


" 26 


II II 


Silver Skin 


68 


it 


30 


II 


Aug I 


" 8 


White, smooth. 


Thorburn's late Rose 


69 


II 


9 


<i 


June 25 


July 9 


Resembles the Rose type. 


Thorbum 


70 


<( 


10 


" 5 


" 30 


ii 


Early prolific. 


Thunderbolt 


71 


«< 


30 


" 


July II 


Aug I 


Round, smooth, good. 


Triumph 


72 


4« 


30 


11 


11 


*t 


Round, smooth. 


Tunix 


73 


tt 


30 


Sept 28 


" 15 


" IS 


i< <i 


Vick's Early Market 


74 


tt 


30 


II 


« II 


" I 


Early, resembles Ohio. 


White Star 


75 


tt 


9 


II 


" 9 


" 8 


White and uniform. 


White Elephant 


76 


tt 


10 


fi 


" 9 


" 26 


'* streaked with flesh color. 


" Seedling 


77 


tt 


30 


u 


" II 


II 


White, smooth. 


" Lilly 


78 


tt 


29 


tt 


** II 


" I 


White, prolific. 


W. R. Hull. 


11 


tt 


10 


" 9| .* 1 


G)arse, prolific. 



NOTES ON VARIETIES OF SORGHUM. 

Out of the twenty-four varieties of Sorghum grown last season only a few approached 
maturity. The most of them failed to produce seed stalks and in many cases only 
reached two or three feet in height Nos. 4-5-6-10- 1 2- 18- 19 matured enough to 
head out ; but did not ripen sufficient for the manufacture of sugar before the canes 
were killed by frost. 

With two or three weeks more of warm weather Sorghum Saccharatum would have 
fully matured. 

Some questions have been asked as regards the use of Soighum for stock food when 
cut green or placed in the silo. No experiments have been carried on at this Station 
but in some of the Eastern States it has received some recommendation as a soiling 
crop and for filling the silo. So far as the results of last season go com would be 
far superior to Sorghum in this climate for the purposes mentioned. 
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VARIETIES OF SORGHUM GROWN AT THE STATION. 

No. Plat. Name of Variety. Where Obtained. 

I Early Amber Department Agricoltore Washington. 

1 ** Orange Cane «« " *« 

3 Kaflfer's Branching " " « 

4 Sorghum Saccharatum . . . . " " " 

5 Early Tennessee " " •« 

6 Planter's Friend " « " 

7 Waubausee " " •* 

8 Enyama . . .' " " «* 

9 Swain's Early Golden . . . . " " «* 

10 Price's New Hybrid « " «« 

11 Chinese Sorghum " " «* 

12 Whitney's Early « «* »* 

13 New Sugar Cane " " ** 

14 Late Orange • " " <* 

15 Link's Hybrid " •• « 

16 Goose Neck •* «• « 

17 Kansas Orange " •• «* 

18 Honduras " " «* 

19 White African " *• ♦* 

20 New Orange " " " 

tl Improved Orange ** •* '* 

22 Honey Dew . " " •« 

23 Duicher's Hybrid " " " 

£4 Red Liberian " « " 

NOTES ON ROOT CROPS. 

Owing to the extreme dry weather and the depredations of the plant louse (Green 
Aphis) the root crops were nearly a complete failure except the carrots. This is one 
▼eiy strong point in growing carrots for stock ; if properly cared for they are sure to 
produce more or less excellent food. The habit of rooting deep and growing late in 
the season enables them to withstand the drought much better than the other root 
crops. 

Of the varieties grown the White Belgian made the largest and most vigorous 
growth and Long Orange next. The White Belgian did not seem to possess the 
substance that was shown in the Long Orange. It is more watery and brittle and 
docs not keep so well generally. The Altringham is a smaller variety better adapted 
for table use. 

Of the mangels the Golden Tankard promises the best, being of medium size and 
niiicb finer in quality than the larger growing sorts. More of the globe varieties will 
be tested, along with those already grown, during the coming season. 
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Lane's Improved Sugar beet proved itself much superior to Vilmorio's in yield and 
vigor of growth. No doubt it is the best variety to grow for stock food although it 
is said to contain a less per cent, of sugar than Vilmorin's. The roots were grown 
on soil that had been thoroughly subsoiled and fertilized with bam yard manure. 
The seed was sown in drills three feet apart and ground kept free from weeds by 
cultivating and hand hoeing. 

While we do not think it profitable for the average farmer to grow a large acreage 
of root crops yet we hold to the opinion that no farmer can afford to overlook this 
most excellent food for young animab and for dairy stock especially. 

No. Plat. Name of Variety. 

1 Carter's Hardy Swerdes . . . Rutabagas 

2 Green Globe *« 

3 Improved American " 

4 Improved Vcllow •* 

5 Golden Tankard Mangel 

6 Long Red " 

7 Long Yellow " 

8 Long Red Mammoth .... " 

9 Long White Tankard .... " 

10 White Belgian Carrot 

1 1 Long Orange " 

12 Altringham '* 

13 Lane^s Improved Sugar Beet 

14 Vilmorin's " 

Mr. H. T. French rendered me valuable assistance in compiling the above notes. 
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HORTICULTURAL. 

E. R. Lake. 



On the one acre of land at our disposal, in the spring of 1889, for the testing of 
small' fruits and vegetables the following varieties were planted. 

SMALL FRUITS see bulletin no. 2. 

VEGETABLES. 

Bean. Dwarf Hoxticnltural, Golden Wax, Mohawk, Golden Butter, * White 
"Wonder, Advancer, Dwarf ^^'eise^. 

Beet. While French, Eclipse, Dark Egyptian. , 

Cabbage. Early Winningstadt, Early Wakefield, German Drumhead, 
Salter's Flat Dutch, 

Carrot. Guerande, Yellow Danvers, Danvers, Scarlet Nantes, White Belgian, Yel- 
low Belgian, Scarlet Horn, Long Orange. 

Cauliflower. Short Stem, Early Paris, Veiich^s Autumn Giant, Giant White. 

Celery. Boston Market, Carter's Ivory, Giant White, Kalamazoo, Standard 
Bearer. 

Com. Perry's Hybrid, Early Minnesota, Eight Rowed, Cory, Northern Pedigree, 
Early LaCrosse. 

Cocumber. War Qub, Siberian. 

Lettuce. Satisfaction, Tennis Ball, Wliite Summer, Green Co.'s Prize Head. 

Parsnip. Salzer's White, Long White, Long Dutch. 

Pea. McLean's Advancer, Alaska, Carter's Anticipation, Eugenia, Veitch's Per- 
fection, Little Gem, Earliest and Best, New Alaska, Tom Thumb, Advancer, 
Summit, Champion, American Wonder, Everbearing, Stratagem, Telephone. 

Radish. French Breakfast, White Turnip, Long Scarlet, Chartier, Scarlet 
Turnip, Peerless. 

Tomato. Turner's Hybrid, Grant, Cardinal, Carter's Seedless, Trophy, 
Conqueror, Early Mayflower, Perfect Gem, Acme, Hundred Days, Smooth Red, 
Paragon, Haines 64, Golden Gage, Yellow Plum. 

Turnip. Stone, Green Globe, Jersey Lily, White Egg. 

*The italicized names are correctiom made in accordance with Circular No. 1 1 . office of Experi- 
Stations, U. S. De|»artroent of Agriculture. The changes have been made after consulting 



^e committee in charge of such woric, for the Association of Experiment Stations. 
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GENERAL COMPARATIVE NOTES. 

Owing to the extremely dry summer and to the fact that our land was in very poor 
condition in consequence of much teaming having been done on it during the pre- 
vious winter, we are unable to make many valuable notes even comparative ones. 
Many of the different varieties were necessarily planted under very unequal conditions 
and accordingly fair comparisons can be made with only a few. 

Beans. Seven varieties. — These were under such unequal conditions regarding 
time of planting, and soil fertility that the notes taken this year will only serve to 
assist in next year's woi^. 

Beets. Three varieties. — White French made very meagre growth. It started 
well but the drouth seriously interfered with its after growth. The quality was very 
poor, even while young. Eclipse and Dark Egyptian made good growth and gave k 
crop of very smooth, tender and excellently flavored roots. 

Cabbage. Five varieties. — The four giving best results were, German Drumhead 
and Flat Dutch for size and lateness ; Early Wakefield and Early Wlnningstadt 
for earliness and quality. While for quality in their respective classes, of early and 
late, we found Early Wakfield and German Drumhead the best. 

Carrots. Ten varieties. — Tlie following five head ihe list in the order given : 
Guerande, White Belgian, Danvers, Yellow Belgian, Long Orange. The remaining 
five ranked much below these and were about equal except. Scarlet Nantes which 
was of good quality although a poor yield er. For ten feet of row (rows 1 8 inches 
apart), the first five gave the following 'weights of roots : 34 lbs., 28 lbs., 26 lbs., 25 
lbs., 23 lbs. 

Cauliflower. The seed of several varieties was sown but for various reasons only 
one variety reached maturity, Veitch's Autumn Giant. The seed of this was sown in 
the open air on April 24th. When transplanted, July 15th, the plants were fertilized 
in the hill with night soil compost. They began to be of marketable size Oct. 28th* 
and the last heads were taken Dec. 20th. Average weight of heads I }^ pounds : 
heads very close and of good form. 

Celery. Five varieties. — Giant White, made a clean average growth of 16 inches, 
and was of fair quality. Boston market, made an average growth of 14 inches, and 
was of poor quality. Carter^s Ivory was seriously affected with the rot (probably due 
to too early earthing up.) A small portion left and earthed up later than the general 
crop made a fair growth but was of poor quality. Standard Bearer was about the 
same as Boston Market. Kalamazoo made shorter growth than the others, 1 1 
inches, but was solid, of excellent quality and free from rot and rust 

Cucumber. War Club ; seed presented by Northrup, Braslan & Co. The teed 
of this variety was sown in pots April 2nd ; planted in cold frame May 3rd ; first 
fruit taken July 19th; length of fruit 14 inches; diataeter 3 inches, this being the 
average size all the season. 
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Some plants set in the open ground Jane 6ch, grew very rapidly and to great size. 
The amount of fruit taken off was remarkable; the average length was 12 Inchei. 
It was of excellent flavor, being free from all bitterness. 

The Siberian was not recorded. 

Lettuce. — Was overtaken by drouth and no record made. 

Peas. Fourteen varieties. — The following gave the most satisfactory results. 
Carter's Anticipation, most productive and third in earliness. 

Summitt, earliest and third in productiveness ; Brst picking for market ninety-one 
days from sowing. 

Earliest and Best, second in earliness and second in productiveness. 

Stratagem and Telephone ranked about the same. Stratagem made a little the 
stronger growth, while Telephone was the better flavored. 

Radish. Six varieties. — Only one of any value in the test. Chartier made ex- 
cellent growth ; was very crisp and tender. 

Tomato. Fifteen varieties. — Turner's Hybrid, Cardinal and Carter's Seedless 
ranked the highest, and in the order of their enumeration. Turner's Hybrid was 
the only one of the larger varieties that was practically free from rot. Cardinal was 
injured at least 25 per cent. ; Carter's Seedless, 1 5 per cent. ; Trophy, 35 per cent, 
and the others averaged about the same loss from this disease ; while Golden Gage 
and Yellow Pear, two small ones, were uninjured. 

Turnip, A record of only three varieties was kept. The yield on 100 sq. ft. was as 
follows: Green Globe, 36 lbs. ; White Egg, 78 lbs. ; Jersey Lily, 53 lbs. These 
were grown on land well enriched with stable manure and night soil compost. 

On land enriched only wit]i stable manure. Green Globe for the same space gave 
only 30 lbs. 

ORCHARD FRUITS, see bulletin no. 2. 

This list as also the list of small ftnits, will be very largely increased by the pro- 
posed plantings this spring. 

ORNAMENTALS. 

Deciduous Trees. The following ornamental trees, shrubs, vines and climbers 
are now on the grounds. Most of them are small (from 6 to 20 inches high) and will 
receive nursery culture for a few years : 

Acer campestre, European cork maple. 
•• dasycarpum. Silver maple. 
" platanoides, Norway maple. 
" pseudo-platanus, European sycamore maple. 

* rubrum, Red maple. 

** saccharinum, Sugar maple. 

* macrophyllum, Oregon maple. 
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Acacia julibrissin, Mimosa tree. 
j£scalas glabra, American horse chestnut. 

" hippocastanum, European horse chestnut. 
Ailanthus glandulosa, Tree of Heaven. 
Alnus glutinosa, European alder. 

" Oregana, Or^on alder. 
Amelanchier alnifolia, Serviceberry. 
Amygdalus sp. ? , Flowering almond. 
Andromeda arborea, Sorrel tree. 
Asimina triloba, Pawpaw. 
Betula alba, European white birch. 

" rubra, Red birch. 
Carpinus Americana, Hornbeam. 
Carya alba, Shellbark hickory. 
" olivseformis, Pecan nut. 
" sulcata. Large fruited hickory. 
Castanea Americana, American chestnut. 

" vesca, Spanish chestnut. 
Catalpa bignonioides, Catalpa. 

•* speciosa. Western catalpa. 

" Kaempferi, Japan catalpa. 
Celtis occidentalis. Nettle tree. 
Cercis Canadensis, American Judas tree or Red bud. 
Qadrastis tinctoria. Yellow wood. 
Cornus florida, Dc^wood. 
" Nuttallii, Dogwood. 
Diospjrros Virginiana, American persimmon. 
Fagus Americana, American beech. 
Fraxinus Americana, White ash. 

" sambuci folia, Black ash 

•* viridis. Green ash. 

" Oregana, Oregon ash. 
Gleditschia triacanthos. Honey locust. 
Gymnocladus Canadensis, Coffee tree. 
Koelreuteria paniculata. 
Laburnum vulgare, Common labuinnm. 
Larix Europsea, European laroh. 
Lindera Benzoin, Spice wood. 
Liquidamber styraciflua, Sweet gum. 
Liriodendron tulipifera. Tulip tree. 
Maclura aurantiaca, Osage orange or Bow wood. 
Magnolia acuminata, Cucumber tree. 

** macrophylla. 
Moras rabra. Mulberry. 
Negundo aceroides, Box elder. 
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Nyssa multiflora, Sour gum. 
Populus balsamifera, Balsam poplar. 

*• mooilifera var. Van Geertii, Golden poplar. 
Phinns emargioata var. mollis, Oregon wild cherry. 
Ptelia trifoliata. Hop tree. 
Pyms ancuparia, European mountain ash. 
" " var. spectabilis. 

** rivularis, Or^on crab apple. 
Quercus prinus, Chestnut oak. 
" macrocarpa, Burr oak. 
" tinctoria, Black oak. 
" Garryana 
Kobinia psued-acada, Yellow locust. 
Gingko adiantifolia, Gingko. 
Sassafras officinale, Sassafras. 
Staphylea colchica, Asiatic bladder nut. 

" trifolia. American " " 
Taxodium distichum, Bald cypress. 
Tilia Americana, American basswood. 

<« vulgaris, European basswood. 
Ulmus Americana, American elm. 
*« fiilva, Slippery elm. 
** campestris, English elm. 
" racemosa, American cork elm. 

Deciduous Shrubs. 

Callicarpa purpurea. 
Calycanthus floridus, Sweet shrub. 
Caragana aborescens, Siberian pea. 
Cephalanthus occidentalis. Dwarf buttonwood. 
Chionanthus Virginica, White fringe. 
Colutea arborescens, Bladder Senna. 
Comus Mas, Cornelian cheny. 

** sanguinea, English Dogwood. 
Cotoneaster floribunda. 
•* obtusa. 

« Wheeleri. 

Orataegus rivularis, Hawthorn. 
Dentzia crenata. 

" fortuni. 

" scabra. 

•* gracilis. 
DierviUa trifida. 
Diica palustris, Leatherwood. 
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Eleagnus parvifolias, Silver thom. 
Euonymus atropurpureus. Burning bosh. 
Forsythia suspensa, Golden bell. 

** viridissima. 

Genista scoparius, Scotch broom. 
Halesia tetraptera, Snowdrop shrub. 
Hibiscus syriacus — varieties — Rose of Sharon. 
Hydrangea paniculata grandiflora, Hydrangea 
Hypericum patulura. 
Ilex monticola, Deciduous holly. 
*• verticillata. 
Itea Virginica. 
Ligustrum vulgare — Privet. 
Lonicera fragrantissima, Bush honeysuckle. 

** tatarica grandiflora, Tartarian honeysuckle 
Myrica Californica, Candleberry myrtle. 
Philadelphus coronarius, Mock orange. 
" grandiflorus. 

" Lewisii. 

Ribes sanguineum. 
Rosa Carolina. 

** lucida. 
Spiraea Billardi. 
" Hookeri. 
" paniculata. 
" • callosa. 
" prunifolia. 
" Reevesii. 
" Thunbergii. 
Syringa rubra insignis, Lilac. 
" vulgaris alba. 
" Josikaea. 
" Persica. 
Viburnum opulus. 
Weigela rosea. 
" Descoisii. 
" floribunda. 
'* Candida. 
** hortensis nivea. 

Evergreens. 
Abies excelsa, Norway spruce. 
" grandisy White fir. 
*' nobilis, Red fir. 
** pectmata. 
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Aictostaphylos tomentosa, Bearberry. 

•* Uvi nisi. 

Buxns sempervirens, Box (Dwarf). 
Berberis aqaifolium, Oregon Grape. 
Chamsecyparis Lawsoniana, LawsoD*s Cjrpreat. 
Capressns macrocaqn, Monterey cypress. 
Euonymus Japonicus, Spindle 1^. 
Ilex opaca, American holly. 
Juniperus communis Hibemica, Irish jumper. 
Picea pectinata. 
Finos Austriaca, Austrian pine. 

" contorta, Scrub pine. 

** ponderosa. Bull pine. 

" strobus, White pine. 

'* sylvestris, Scotch pine. 
Rhododendron Californicum. 
Rhetinispora filifera, Japan cypress. 
" pisifera. 

*' plumosa. 

'' squarrosa. 

Taxus brevifolia, Yew. 
Thuya gigantea, Arbor-vitse. 

" occidentalis aurea. 
" globosa. 

" *• Meehani. 

" •* ericoides. 

'* orientalis. 

Vines and Climben. 

Ampelopsis Veitchii, Japan ivy. 
Aristolochia sipho, Dutchman's pipe. 
Bignonia grand iflora, Chinese trumpet vine. 

" Thunbergii. 
Clematis Jackmani, Virgin's bower. 
Dolichos Japonicus. 

Euonymus radicans, Gimbing euonymus. 
Hedera Helix, English ivy. 
Jasminum nudiflorum, Yellow jasmine. 
lx)nicera flava, Honeysuckle. 

•* fuchsioides. 

" Halleana. 

** sempervirens. 

" brachypoda. 
Menispermum Canadense, Moonseed. 
Wiitaria frutescens, Glycine. 
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Wistaria magnifica. 
" sinensis. 

" alba. 

*' multijuga, 

HOUSE PLANTS. 

The following list in limited variety is to be found in the greenhouse: 

Acacia, Adiantum, Aloe, Asplenium, Azalia, Begonia, Cereus, Calceolaria, Cameltia 

Centaurea, Chamaerops, Cheilanthes, Cineraria, Codiseum, Coleus, Cyclamen, 

Dianthus, Euphorbia, Echinocactus, Fuchsia, Geranium, Gloxinia, Iresine, Opantia, 

Pelargonium, Pellaea, Phcenix, Primula, Pteris, Selaginella, Verbena, Chrysanthemum, 

PROPOSED PLANTINGS OF SMALL FRUITS, 1890. 

Currant, Fay. 

Gooseberry, Industry, American. 

Grape, August Giant, Nectar, Oneida, Gaertner, Moore's, Diamond, Woodiuff 
Red, Worden, Pocklington, Ulster Prolific, Mayer, Herbert, Hartford, Early Victor. 
Agawam, Peabody, Purity, Wilding, Requa, Jewel, Golden Gem, Delaware, Faith, 
Concord Muscat, Peerless, Gilt Edge, Improved Delaware, Wilt. 

Blackberry, Sri, Agawam, Snyder, Taylor. 

Raspberry. Thompson's Early Prolific, Gregg, Souhegan, Shaeflfer's Colossal, 
Crimson Beauty. Mendocino. 

Strawberry, MichePs Early. 

PROPOSED PLANTINGS OF ORCHARD FRUITS. 

Apples. Alexander, Twenty Ounce, Gravenstein, Pewaukee, Chenango, Fall, 
Queen, Fall Jenneting, Oldenburg, Western Beauty, Pumpkin Sweet, Red Beitigheime^ 
Kinkead? Keswick Codlin, Sops of Wine, Summer Queen, Edgar Red Streak, On- 
tario ? Westfield, Ben Davis, Baldwin, Mann, Late Strawberry, Shiawassee Wolf 
River, l^ngfield ? Green Sweet, Ewalt, N. W. Greening ? White Pippin, Rawle*s 
Genet, Winter Sweet Paradise, Ohio Pippin, Gideon, Scott's Winter ? Tomp" 
kin's King, Hubbardston, Limber Twig, McAfee Bailey Sweet, Arnold's 
Beauty, Stump ? Fall Pippin, Kentucky Red, Munson Sweet, Saint Lawrence, Yel- 
low Transparent, Colvert, Autumn Swaar, Flory? Stark, Trumbull Sweet ? Golden 
Sweet, Canada Sweet ? Early Strawberry, Red Astrachan, Holland Pippin, Bencmi , 
Early Harvest, Wealthy, Sununer Seek-no-Further, Bottle Greening ? Noithen 
Spy, Rambo, Grimes' Golden, Fallawater, Hyde's King of the West ? Winesapi 
Wagener, Lawyer ? Ribston Peter ? Mcintosh Red, Delaware Red? Salome? Golden 
Russet, Talman Sweet, Rhode Island Greening, Fameuse, Roxbury Russet, Dominie, 
Rome Beauty, Gano, Dutch Mignonne, Whitney's No. 20 ? Abram ? Bethlemite, 
Buckingham, Belmont, Capp's Mammoth? Celestia? Charlottenthaler ? Early 
Colton? Fall Wine, Hewe's Crab, Jonathan, Jewett's Red, Little Romanite ? Lady's 



Digitized by 



Google 



27 

Sw«er, Lady, May-of-Myen ? Missouri Pippin, McMahan's White, Nelson's Sweet ? 
Melon, Ortley, Rock Pippin, Red Canada, Standard ? Wythe, York Imperial, Loy ? 

Crab Apples. Montreal Beauty, Yellow Siberian, Martha ? Transcendent, Hys- 
k>p. Van Wyck's Sweet ? General Grant ? 

Nectarines. New White ? Boston, Clements ? 

Peacbes, {Freestone) Alexander, Hale's Early, Ulatis ? S. G. French ? Miss 
Lola ? Pansy Pabor ? Yellow St. John, Amelia, Bishop's Early ? Pallas ? Berenice ? 
Gov. Briggs ? Foster, Oriole ? Crawford's Early, Mary's Choice ? Honest Abe ? 
Reeves' Favorite, Muir ? Susquehanna, Newhall ? Wheatland, Globe Ellison ? 
Lemon, Elberta, Cohimbia, Scruggs ? Picquett's Late, Lovell ? Comet ? Salway, 
Marshall's Late ? Leopard ? Chair's Choice ? Wonderful ? October ? Baldwin's Late ? 
Bilyeu's. 

{Ciiugstane) McKevitt ? Tuscan ? Alpha ? Roseville ? Seller's ? Nichol's 
Orange ? Grover Qeveland ? Mother Porter ? Hardy Tuscany ? Indian Blood Clin^, 
Austin's Late. 

Pears. Bartlett, LeConte, Flemish Beauty, Duchesse ? Anjou, Comet ? Law- 
rence, Goodale, Swan's Orange ? Lucrative, Boussock, Frederick Gapp, Made- 
leine, Summer Doyenne, Louise Bonne of Jersey, Bordeaux, Bosc, Vicar, Kieffer, 
Qapp's Favorite, Sheldon, Seckel, Howell, Clairgeau, Buifum, Mount Vernon, 
Osband's Summer, Bloodgood, Tyson, Brandywine, Easter Beurre, Dana's Hovey, 
Souvenir du Congress, Margaret, Dearborn, Seedless ? Chenilla ? Angouleme, Grand 
Isle ? Garber ? Hosenschenk, Josephine of Malines, Longworth No. i ? Little Gem f 
Pefib's No. I ? President ? Refreshing, Cole's Seedless. 

Persimmon. Goshio Mam, Lemon, Haihija, Kuro Kume, Hyakume. 

Plums. Washington, Yellow Magnum Bonum ? Italian Prune, Jefferson, Bavay, 
McLaughlin, Geuii ? Lombard, Garfield ? Ogon ? Pottawattamie ? Wolf, Mariana, 
Bradshaw ? Shropshire Damson, Spaulding ? Imperial Gi^e, Duane's Purple, Shipper's 
Pride ? General Hand, Niagara ? Smith's Orleans, Botan ? Prunus Simoni ? Wild 
Gonse, Weaver, Kelsey's Japan ? De Soto, Satsuma ? Burbank ? Richland, Yel- 
low Gage? Yellow freestone? (Japan, from Burbank), Caddo Chief? Coe's Golden 
Drop, Golden Beauty ? Hungarian ? Maquoketa ? Russian No I ? Victoria. 

NUT TREES. —ALMONDS. 

I. X. L., Nonpariel, Ne Plus Ultra, Llewelling's Prolific, Drake's Commercial, 
Wol&kill, Sultana, Golden State, Routier's Twin. 

WALNUTS. 

Sieboldi, Nos. 3, 4, 5 and 6 New Japan, (Burbank.) 



Digitized by 



Google 



28 



DEPARTMENT OF CHEMISTRY. 

p. Herbert Irish, Chemist. W. D. Bigelow, AssisUiit 



The following work in this department has-been carried on — 

Examination of a Clay sent to the station by Mr. Mahone,of Alsea, who desired 
to know whether it was suitable for a fire clay. As we did not possess the apparatus 
necessary for making a physical analysis of the sample, it was impossible to deter- 
mine accurately the amount of clay contained. The substance was chemically 
analyzed with the following results: 

Volatile matter 77 \ The silicic acid given is that obtained 

Iron and Alumnium oxide . . . . 14.30 \ by decomposing the clay with sulphuric 

Carbonic acid 5.51 I acid and extracting the silicic acid set 

Manganic oxide 2.56 /free with soda solution. The amount 

Titanic acid 3*94 ( ^^^t insoluble in soda was not further 

Silicic acid ........... 13.76 \ analyzed but was reckoned as sand. 

Magnesium oxide 52 | A further test was made in ^he fol low- 
Sand 5 7 -09 Ving manner; A small amount of the clay 

Alkalies and loss 1.55 I was rolled out, and cut up into ban 

/ about 3-32 of an inch wide and thick, 

100.00 / and 2)^ inches long. One of these 
was after drying at 140 degrees C, supported at either end by platinum wires* 
and placed in a gas combustion furnace and brought to about the temperature of 
white hot iron. After allowing it to cool the piece was examined and was found to 
have been apparently unaffected by the high temperature ; showed no marks of 
usion and had not become bent. The baked clay was not as hard and strong as 
might be desired for a fire clay, but otherwise, it would seem from all of the tests 
which we were able to give it, adapted for the purpose. 

Analysis of a Rock sent to the station by Mr. Perkins, of Llewellyn, who desired 
to know whether it was a natural cement rock. A small quantity of the same was 
kept at a red heat for some time and the residue thus obtained after being allowed to 
cool, was moistened with water. No heat was generated and the mass when 
allowed to dry showed none of the properties of cement. The following is the per 
centage composition of the rock: 

Manganese oxide, 2.22 pr. ct. 

Silicic acid, 34-24 •* 

Carbonic acid, 23.27 •* 

Iron oxide 3.58 *• 

Alumnium oxide 6,56 •• 
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Magnesium oxide 12.35 P^-^- 

Calcium oxide 12.28 ** 

VolaUle matters • ■ 4.88 " 

99.38 " 
The examination would seem to show that the rock is not fitted for the purpose for 
which it is desired. 

MINERAL WATER ANALYSIS. 

The sample of mineral water, the result of the examination of which is given 
below, was sent by Mr. Dunham Wright of Medical Springs, Union Co. The spring 
is a warm one, the water issuing from the earth boiling hot. The method of analjrsis 
used was in the main, the one given by Bunsen. (Bunsen Mineral Wasser Analysis.) 
llie principal departure from this scheme being in the separation of the alkalies, 
where the methods of separating the sulphuric acid as lead sulphate, the earths with 
ammonia, the alkaline earths as the oxalates and magnesia by precipitation with red 
oxide of mercury, were made use of. The meth^^ of calculating results was that 
given by Bunsen. The summation of the work is given in parts in one hundred 
thousand. 

Total solids pts. per. 100,000 89.52 

Calcium chloride 5-5^2 

Magnesium chloride 466 

Potassium chloride 642 

Sodium chloride 5.758 

Sodium sulphite 524 

Sodium sulphate 50.638 

Sodium carbonate 579 

Iron sulphate 558 

Calcium sulphate 12.175 

Calcium carbonate I-4I7 

Silicic acid ' 9.698 

Organic matter, etc i'553 



89.52 

WHEAT ANALYSIS. 

The analysis given below are to be taken as the beginning of operations, having 
for their end, observations with regard to the effect of climate and soil upon the com- 
positkm of wheat. Oregon, presenting in its different sections, widely differing con- 
ditk>ns of climate and soil presents an exceptionally good chance for such work. Of 
course no results of importance can lie reached without a study of the problem 
through many consecutive years. Hence without any attempt to draw conclusions 
where sufficient data « not present, we submit the analysis given below as a result of 
progress. 
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Before going into the detaib of the analysis it may be well to explain the tenns 
made use of. 

There are in wheat a series of substances containing nitrogen , among which 
we have the components of gluten, etc. These substances are classed under the 
general head of albumenoids. It is to their presence in the grain, that to a large 
extent is due the flesh forming value of the cereal. We find also a quantity of 
soluble nitrc^enous compounds which are also valuable food constituents. The 
quantity of nitrogen then becomes, as it were, a measure for the food value of the 
grains. Thus we may consider one rich in nitrogenous material, more valuable, other 
things being equal, than one poor in these compounds. Corresponding to the two 
classes of compounds mentioned above, will be noticed in the tables, the percentages 
of albumenoids, and of soluble nitrogen. With regard to the calculation of the 
amount of albumenoids it may be well to state that the factor 6.25 was made use of, on 
account of it being generally the custom of American Chemists to use this number in 
calculation from the amount of albumenoid nitrogen, although the use of a lower 
number would be more correct since according to Ritthausen (Y. Ber. Chem. 18641 
625.7, 1863, 618.) Vegetable Fibrin, Gluten Casein, Mucedine and Gliadine, of 
which consist the greater part of the wheat albumenoids, contain more than sixteen 
per cent, of nitrogen. 

By Ash is meant those inorganic substances found in the grain such as lime, 
potash, etc. From a consideration of an ash analysis we may obtain a calculation of 
the amount of the valuable fertilizing salts removed from a farm, in the grain sold. 

Crude Fibre is the woody portion of the grain kernel. 

The starch gum, etc., may be calculated by difference. 

It may now be well to state the source of the different wheats : 

No. 10 "New York Spring," was grown on the station farm from seed procured in 
New York state. 

No. 16, is the seed from which No. 10 grew. 

No. II, is the Fosia a wheat which has been grown in Oregon, Prof. Grimm 
states, twenty-five years. The sample analyzed was grown on the station farm. 

No. 13, is a Bordeaux wheat grown on the station farm from seed imported from 
France. 

No. 19, is the French Imperial grown from No. 14. 

No. 17, is the White Russian imported. 

No. 18, is the White Russian grown from No. 17 on the Experiment Station farm. 

Nos. 20, 21 and 22 are analysii of samples of Club, Blue Stem and Red Chaff 
wheats, sent by Pierce, Long and Elam, of Milton. Oregon. 

Nos. 23, 24 and 25 are analysis of samples sent us by Mr. Gark Walter of Athena, 
Oregon. All grown near Athena. They are Blue Stem, Club and Red Chafi^ 

With regard to the history of these Mr. Walter's says : 

The blue stem was brought to Oregon from Australia, in 1882. The Red Chaff 
was introduced at the same time. 



Digitized by 



Google 



31 



WHEAT ANALYSIS, CALCULATED TO AIR 

Name, date and place Total Sol. Crude 

of growth. Nitrogen. NU'n. Fat. Ash. 

New York Spring • . 1 

College Farm, 1889 . f 2.21 . . .28 . . 2.65 . . 2.67 . 

New York, Spring . . 1 

New York State, 1888. / 1.93 . , — . . 2.27 . . , 

Fosia \ 

College Farm, 1889 . / 1.70. . .20 . . 2.77 . . 2.26 . 

Bordeanx 1 

College Farm, 1889 . / I.93 . . .20 . . 2.13 . . 2.3 . 
French, Imperial . . ^ 

France, 1888 . . . . j 1.92 . . — . . 243 . . 2.04 . 
French, Imperial . . > 
' College Farm, 1889 . j 1.35 . . .22 . . 2.11 . . 2.14 . 
White Russian . . 1 
Imported, 1888 . . . / 2.04 . . .20 . . 1.95 . . . 

White Russian • ■ • \ 

College Farm, 1889 . j 1.60 . .27 . . 2.14 . . 2.78 . 

Qub \ 

Milton, Oregon, 1889 ( 1.26 . . .19 . . 2.16 . . 2.55 

Blue Stem \ 

Milton, Oregon, 1889 f 1.29 .. .21 .. 1.86 . . 2.43 

Red Chaff \ 

Milton, Oregon, 1889 J 1.76 . . .— . . 2.03 . . 2.76 

Blue Stem ... , \ 

Athena, Oregon, 1888 / 1.89 . . .28 . . 2.58 . . 2.21 

Club I 

Athena, Oregon, 1889 f 1.65 . . .17 . . 2.I1 . . 2.83 , 

Red Chaff ) 

Athena, Oregon, 1889 j 142 . . .16 . . 1.78 . . 2.73 



DRIED SUBSTANCE. 


Water. 


Crude 
Fibre. 


Anal's 
No. 


. 11.28 . 


.345- 


. 10. 


. 12.76 . 


. 5.26 . 


. 16. 


. 12.25 • 


. 311 . 


. II. 


. 12.30 . 


. 3-97 . 


. 13- 


. 12.56 . 


. 3-75 • 


. .14 


. 12.69 • 


. 3.57 . 


. 19. 


. 12.82 . 




. 17. 


. 13.17 . 


. 4.42 . 


. 18. 


. 10.89 • 


. 4.63 . 


. 20. 


, . II. 19 . 


. 4.21 . 


. 21. 


. . 10.20 . 


. 4.32 . 


. 22. 


. . 12.92 . 


. 3.48 . 


. 23. 


. 10.94 . 


. 3.47 . 


.24. 


. . 12.70 . 


. 5.07 . 


.25. 
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WHEAT ANALYSIS CALCULATED TO SUBSTANCE DRIED AT ioo»c 



Name, date and place 
of growth. 

New York, SpriDg 
College Farm, 1889 
New York, Spring . 
New York State, 1888 

Fosia 

College Farm; 1889 
Bordeaux .... 
College Farm, 1889 
French Imperial . . 
France, 1888 
French Imperial, . 
College Farm, 1889 
White Russian, . . 
Imported, 1888 . . 
White Russian, . . 
College Farm, 1889 
Club. . . . 

Milton, Oregon, 1889 
Blue Stem, .... 
Milton, Oregon, 1889 
Red Chaff .... 
Milton, Oregon, 1889 
Blue Stem .... 
Athena, Oregon, 1888 

Club 

Athena, Oregon, 1889 
Red Chaff . . . 
Athena, Oregon, 1889 



Total Soluble 
Nitrogen. Nit'n. 



I 2.49 
J 2.21 

J 1.94 
/ 2.20 
J 2.20 

}..« 

/ «.34 
/1.84 

}... 

fl.96 
I 2.17 

}i.85 
}i.63 



. .31 . 

. .23. 
..23. 

..25. 
. .23. 
. .31 . 
. .21 . 
. .24. 



.32. 
.19. 
.18. 



Albu'n 
olds. 


Crude 
Fibre. 


Fat. 


Crude 
Ash. 


Anal's 
No. 


«3.63 . 


.3.89. 


.3.00. 


.3.0^ 


. . .10 . 




• 6.03 . 


.2.60. 


. 


. .l6 . 


10.69 • 


■ 3.54 . 


. 316 . 


.2,58 


. .11 . 


12.31 . 


.4.53. 


. 2.43 . 


.2.62 


. . .13 - 


• 


.4.29- 


. 2.78 . 


•2.33 


.14 . 


8.13. 


.4.09. 


. 2.42 . 


.245 


.19 


U.19 . 




. 2.24. 


. . 


. .17 - 


9.56. 


.5.09. 


.246. 


.3.20 


. .18 . 


7.50. 


. 5.20 . 


. 2.42. 


.2.86 


. .20 . 


7.56. 


.4.74 


. 2.09. 


.2.73 


. .21 . 


• 


. 4.81 . 


. 2.26 . 


.3.07 


. .22 . 


11.56. 


.4.00 


.2.96 


.2.54 


.23 . 


10.38 . 


.3.90. 


. 2.40 . 


. 3.20 . 


. .24 . 


9.06 . 


. 5.81 . 


.2.04. 


.3«3 


. .2S . 



Digitized by 



Google 



33 

AN APPARATUS FOR USE IN THE DETERMINATION OF FAT IN 
PLANT SUBSTANCES. 




The following apparatus which is made use of in the Corvallis laboratory may be 
of some interest to agricultural chemists, as giving a simple way of distilling off the 
ether, from the fieit extract, and drying and cooling the fat m an atmosphere of hydrogen. 
It consists of a double walled copper vessel, with a retort shaped cover. The latter 
being held in place by a comparatively tight fitting joint B, on the inside, and made 
hydrogen tight by a luteing of fire clay, placed over and around a flange A, which 
fits down into a depression made in the double wall. A tube F, passes through the 
wall for the admission of dried hydrogen ; another E, on the opposite side passes out 
to allow the hydrogen to escape. These tubes are so arranged, as to allow of their 
bemg stepped tighdy with a cork. 

The space between the double walls which is to be filled with water, has apecuHar 
shaped water guage C, D, C, and is connected with a reflux cooler H. The retort 
head is connected with a condenser I, six feet in length, which delivers t he ether 
distilled off, in a can whose mouth is partially stopped with cotton to prevent danger 
from fire. The inside of the double walled vessel is about 23 centimeters di ametet, 20 
centimeters high, contains a false bottom G, with holes of the proper size to hold the 
flasks containing the extract, and can receive seven fat determinations at one time. The 
method <^ using is as follows : A light gUss flask of about 100 C. C. capacity, fitted 
with a Pt wire for suspending on the balance, is accurately weighed, into t his the 
ether to be used for extraction is brought, and the flask connected with a fat extr actor, 
made after the design of Professor ToUens. After the extraction has been com- 
pleted, the flasks containing the extracted fat are brought into the doubl e walled 
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vessel,, the cover is luted on the lamp below the apparatus lighted, connection made 
with the condensed I, and the temperature of'the apparatus gradually raised to that 
of boiling water. By this means, all of the ether which was contained m the flasks is 
gasified. When the water has been boiling some little time, in order that all of the 
ether, may be collected, the cork which up to this time had closed the 
aperture F, in the side of the vessel is removed replaced with a perforated cork con- 
nected with a hydrogen apparatus furnishing dry hydrogen. The gas is run in until 
no more ether is seen to drop from the cooler. The connection between the cooler 
I and the drying vessel is then broken, the opening of the retort stopp>ed with a cork, 
and hydrogen gas allowed to pass into the vessel for about three hours, the tempera- 
ture being meantime maintained at the temperature of boiliu}; water and the hydro- 
gen being burned, or allowed to escape through a glass tube, placed in a perforated 
cork which stops the opening £. When the drying process has been carried on for 
about three hours, by removing the rubber tube D, from the water guage, connectii^ 
the lower side of the guage with the water supply, and the upper with waste pipe. 
It is possible to quickly cool the fat iii a hydrogen atmosphere The flasks are thco 
immediately weighed. The apparatus can be made by any good tinsmith, from 
tinner's copper. 

MINERAL WATERS. 

Owing to the large amount of labor necessary in carrying out a quantitative analysis 
of a mineral water, and the very limited working force of the chemical department, 
no further quantitative determinations of such waters, can be undertaken. A quali- 
tative determination will however be made, and enough work done to determine 
whether the water sent is worthy of more careful investigation. 

The following directions must be followed in taking the water samples. 

Obtain a bottle or bottles capable of containing one gallon. Clean perfectly. 
Rinse out with the water of the spring. Then holding the bottle bottom side up, 
sink it carefully in the water. When the mouth of the bottle is about one foot below 
the surface of the spring, allow it to (ill. being careful not to obtain any sediment 
with the water. When full quickly cork the bottles with new corks, which have 
been previously washed with the spring water. Drive the cork well in, cut off even 
with the neck of the bottle, seal with sealii^ wax and send prepaid by express to the 
Experiment Station. Send at the same time by mail, express receipt also a letter 
stating the following particulars with regard to the spring. Temperature of the 
water, (obtained by allowing a thermometer to rc^main in the spring for five minutes 
and then reading) whether any gas bubbles are noticed coming to the surface. 
Whether there is any peculiar smell noticed coming from the water. If any deposit 
from the water is noticed, send a sample in a wide mouthed bottle, or tightly closed 
fruit jar. State how much water flows per minute. In all cases before sending 
water, write to find out when to send, as it is necessary to have the water sent, only 
a few days before the examination is made. Address all communications on the 
subject to the Chemist of the Station. 
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SOIL ANALYSIS. 

A chemical examination will, unless accompanied by experiments in tilling of a 
soil be of little use. Hence we cannot make such analysis, unless those sending the 
soils are willing to carry out carefully conducted experiments, on their land, under 
our direction. In which cases a few examinations can be made. There should 
always, however, before anything further is done, be a communication addressed to 
the Chemist of the Station, describing the general character of the land, in order to 
learn at what time the work can be undertaken. 

The following directions, must be carefully followed, in sampling the soil : 

A box one foot high, long, and wide, is to be constructed oi inch boards, well 
fastened together. This is to be placed with the open side downwards, upon the 
soil to be sampled. Then with a sharp shovel or spade, the earth is to be cut away 
so as to allow the box to sink over a column of the soil. When the box has, in this 
way been completely filled, the base of the column is to be cut with the spade, the box 
turned right side up, a tight cover nailed on, and sent by express, prepaid^ to the 
Kxperiment Station. An express receipt for the package should at the same time 
be mailed to die Chemist of the Station. 



Digitized by 



Google 



Digitized by 



Google 



^^ OREGON 3^ 
STATION. 



Bulletin No. 5. 



ENTOMOLOGY. 

I.—Introdnctory. 

II. — Some Injurious Insects and Remedies therefor. 

III. — Experiments with Grain]Beetle. 

ZOOLOGY. 
IV.— Gophers and Rabbits. 

CHEMISTRY, 
v.— Fertilizers. 



APRIL, 1890. 



The BvUetins of this Stalion are sent free to all residents 
of the State who request them. 



Schwab Bros. Printing and Litho. Co., Portland. 
1890. 



Digitized by 



Google 



OFFICERS OF THE STATION. 



B. L. Arnold, A. M., President of the Council 

E. Grimm, B. Sc., Director and Agriculturist 

E. R. Lake, M. Sc., Horticulturist and Botanist 

P. H. Irish, Ph. D., Chenjist 

F. L. Washburn, A. B., Entomologist 

H. T. French, M. S., Supt. of the Farm 

W. D. BiGELOW, A. B., Asst. Chemist 



BOARD OF REGENTS. 



W. S. Ladd, President, Portland 

T. E. Cauthorn, Treasurer, Corvallis 

Wallis Nash, Secretary Corvallis 

Gov. Sylvester Pennover, Salem 

G. W. McBride, Sec'y of State Salem 

E. B. McElroy, Supt. Public Instruction, Salem 

H. E. Hayes, Master State Grange, Oswego 

J. W. Grim, Aurora 

John Emmett, Umpqua Ferry 

A. R. Shipley, Oswego 

W. P. Keady, Portland 

J. K. Weatherford, Albany 

J. T. Apperson, Oregon City 



Digitized by 



Google 



ENTOMOLOGY. 

F. L. Washburn. 



INTRODUCTORY. 

^f T is estimated that insects annually destroy over 1300,000,000 worth of crops in 
^^ the United States. Hence the importante of acquainting oneself with the best 
means of exterminating them, or, at least, lessening the injuries caused by them, 
cannot be over-estimated. 

Less than ten years ago Oregon was comparatively free from injurious insects, but, 
as we now see, immunity from insect pests cannot always be expected, and the large 
numbers of the Codling Moth, Peach Borer, Woolly Aphis and other insects present 
here to-day, are only precursors of more destructive pests which will^ almost inevit- 
ably, reach us. It is a well authenticated and depressing fact that insects always 
thrive better in a new home than in the old. Many reports of injuries by the follow- 
ing insects came from different parts of this state and remedies are asked for : 

Codling Moth, Woolly Aphis, Green Aphis, Pear Slug, Peach-tree Borer, San 
Jose Scale, Flat headed Apple tree Borer, Gooseberry Fruit Worm, Currant Borer, 
Flea Beetle, Pea Weevil, Strawberry crown ^rer, Cut Worms and Grain Beetle. 

It is in compliance with this demand that the following articles are published, 
being, necessarily, largely compiled from work done by the government elsewhere 
and in part the result of work of officers of this Station. 

The article on the Grain Beetle (Silvanus surinamensis) contains the results of 
some observations and experiments at the Station during the past three months, the 
beginning of a series of experiments to determine some inexpensive and effective 
means of ridding granaries of this pest. 

The article on Gophers and Rabbits is the result of some observations here during 
the fall and winter just passed, supplemented by the experience of many others in 
this State, in California and in the East. Many letters rep<*rting injuries by these 
animals, and asking urgently for remedies, called for a special effort in that direction. 

It is the plan to make the Station publications on Entomology, appearing from 
time to time, a continuous treatise on insects injurious to farm and orchard, on their 
habits and life histories, and the best means of exterminating them. With tHis end 
in view, we suggest that fanners of the State preserve these publications for future 
reference. 

It is confidentially hoped and expected that all active workers will not hesitate to 
oommanicate their experiences in combatting insect pests, for it is by such co- opera- 
tioQ with the Station force that the best results are obtained. 
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In the following pages references are made to Bulletin No. 3, issued in October, 
18S9. That Bulletin was largely taken up with descriptions of spraying machines 
and cost of same, and with* a discussion of insecticides and their uses. 

Past Bulletins can be had on application. 

Acknowledgements are due Prof. C. V. Riley, of Washington, Mr. B. M. Lelong, 
of the California State Board of Horticulture, Profs. Wickson, of California and 
Lugger of Minnesota, for courtesies extended. 

THE CODLING MOTH. 

So much has been said in Bulletins, through the press, and by lectures, of the 
habits of this pest, that we will content ourselves here with saying that this moth, 
producing the apple worm, is about % in. long with waving transverse lines of gray 
and brown on the fore wings and a round tawny spot near the hind border, marked 
with bronze streaks. The hind wings are brown. It flies entirely at night or in 
the evening dusk, and is rarely s^en ; hence the few words of description given above. 

REMEDIES. 

I. Spraying. The first spraying should be done one day after all the bloom 
has fallen, while the apples are still standing and no larger than peas. Paris Green 
has given the best results so far, and until we are convinced of a better poison we 
shall' use this. One pound of Paris Green to two hundred gallons of water is the 
right proportions for this part of the country. Should this bur a the foliage, which is 
not likely, more water should be added. For accounts of the machinery for spray- 
ing fruit trees, and suggestions regarding handling of the poison, see Bulletin No. 3, 
from this station. 

As to the number of sprayings to be applied this can be said ; if all the orchadists 
in one locality would unite m the first spraying, and do that thoroughly, that would 
so effectually kill off the first brood of catterpillars, that subsequent injury would be 
little or nothing. This would mean, however, most thorough work, in which 
every man, though owner of only a few trees, should faithfully do his share. 

Unfortunately in almost every locality there are some who will not co-operate. 
They thus allow their orchards to become a breeding place for the moth, and force 
their neighbors to a continual warfare with this pest. 

This being the case, and until the matter is put upon a better basis, we advocate a 
number of sprayings, as many as seven or eight in this country, where the warm sea- 
son is so long and the moth so many brooded. We are convinced that before long 
when the matter is more thoroughly understood and the necessity for concerted 
action realized, that fewer sprayings will accomplish all that is to be desired, but for 
the present we think the case calls for very vigorous measures. 

We would recommend then, that, after the first S|>raying, and let that be a thorough 
one, at the time above indicated, another spraying follow, after an interval of ten 
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days. Should rain have occurred within two or three days after the first spraying, 
another spraying should be given immediately, that the poison washed off by th^ 
rain may be replaced. The strength of the solution for all sprayings after the first, 
should be weaker than the first ; 1 lb. of ^ Paris Green to from 250 to 300 gals, of 
water, would be better than a stronger mixture, because of the increased leaf surface 
and consequent greater liability to burn the foliage. A third, fourth and fifth spray- 
ii>g, with intervals of twenty days between them, should follow the second spraying. 
A sixth spraying might be applied about the middle of August, and a seventh, on 
winter apples c :ily, about the middle of September. This ought to suffice if the band 
system and destruction of windfalls, as outlined below, is faithfully attended to. Of 
course fewer or more sprayings are necessary acco*-ding as to whether all or but few 
farmers in one locality patronize it. I have no hesitation however, in saying that 
tf every apple tree in one locality were thoroughly sprayed at the proper time^ one 
application, or two at the most, would be sufficient. 

One caution is noi out of place here, viz. : Apples on sprayed trees should not be 
eaten within three weeks of application of the poison. 

The poison should be kept well mixed during application. To this end, and to 
insure a more even spreading of the fluid over the fruit, we would suggest the addi- 
tion of 3 or 4 lbs. of soft or hard soap to each barrel of spraying solution. 

Four gallons of the liquid ought to be enough for a good sized tree, and when that 
quantity of the poison is used, the coat per tree, for the entire seasons spraying, would 
be about seven cents. This includes the soap, the expense for which would be 
trifling, but does not, of course, include cost of labor. 

Two extracts from the report of Prof. Forbes, of Illinois, who spent two years on 
this problem may be interesting; they are certainly to the point. Speaking of the 
examination of apples from poisoned trees and from others not poisoned he says : 

"As a result of the examination of 2,418 apples from trees which had been 
sprayed with Paris Green, and uf 2,964 others from check trees which had not been 
so treated, it appeared at the end of the season, that 21 per cent, of the poisoned 
apples had been infested by the codling moth and 67-8 of those not so treated." 

And again, as a result of his experiments : 

"Attending only to the picked apples and condensing our statement of results to 
the last extreme, we may say ih^t under the most favorable circumstances, Paris 
Green will save to ripening at a probable expense of ten cents per tree, seven tenths 
of the apples which must otherwise be conceded to the codling moth." 

a. Bands. This goes hand-in-hand with spraying, the one supplementing the 
other. It consists in placing about the trunk of the tree two bands of twisted hay or 
burlap, the lower band about one foot from the ground ; the upper band one and 
one-half feet above the lower. These bands should be on the trees from June 1st, 
until as late as Oct. 15th, and should be examined at least once in every five days ; 
the larvae concealed under them should be killed and the bands replaced. The 
larvae or worms will be found to have made small oval white nests or cocoons 
between the band and the tree trunk. During the summer months they remain in 
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this *'cocoon stage*' only a very few days before becoming moths, hence the necessity 
of frequent examination of bands. 

3. Destruction of vrindfalls. Fence your orchard, if not too large, and let 
hogs range through it to pick up fallen apples containing the worms ; and turn 
the poultry in to eat the straggling worms which have left the apples and are looking 
for a place in which to spin their cocoon. Sheep, if not heavily fed otherwise, are 
better than bogs for they are always on the alert to hear, and run to a fallen apple. 
They should be supplied with plenty of drinking water, otherwise they will gnaw 
the trunks of even old trees. This habit of gnawing the trees renders it unsafe to 
put them in a young orchard. ^ 

In orchards too large to fence the windfalls should be gathered at least twice each 
week and destroyed by feeding to stock or otherwise. To insure the killing of the 
worm in these apples, and that none may escape it is desirable to boil the fruit before 
feeding. 

4. Killing in Storehouses. Orchardists who have storehouses for their fruit, 
if they screen the windows and make the building otherwise moth proof, will find in 
the spring hundreds of codling mpths escaping from their cocoons under barrel* 
hoops, in cracks of fruit boxes, etc., and flying about the store room. These can 
then be easily killed. 

Buildings of this sort, more especially if they are not closed up as above suggested, 
should be carefully cleaned in March of each year, and all the cracks and crevices 
should be thoroughly wet with a solution made by saturating chloride of lime with 
all the coal oil it will take up and thinning with water until it can be applied with a 
brush. This will penetrate the white cocoons or nests and effectually destroy the 
larvae or pupae within. 

5. Disinfecting Fruit Boxes. Boxes in which fruit has been stored through 
the late fall or winter, should, when emptied, be freed from any trace of cocoons by 
dipping for two minutes in a boiling solution of ^ lb. of concentrated lye in 20 gals, 
of water. 

WOOLLY APHIS OR WOOLLY LOUSE OF THE APPLE. 

Familiar to every owner of an orchard. Found in colonies on both branch 
and root, and in either place looking like particles of bluish white down. If one 
crushes a colony under his Hnger, the latter is smeared with a red fluid which comes 
from the bruised bodies of the insect. This aphis, as well as others of the family, 
subsist on the juices of the trees affected, and the woolly aphis, when present in large 
numbers seriously weaken the trees, and even cause their death. An alarming fea> 
ture in connection with this insect enemy is the marvelous rapidity with which it 
produces its young, the colonies spreading quickly from old neglected trees to 
some of the choicest in the orchard. 

Note:— Mr J. S. Woodward, of Lockport, N. Y., hat kept theep from gna wins bis young 
trees by washing the trunks once each month with a solution ot soap-suds, whale*oU soap, and 
sheep manure, and giving them plenty of fresh water. 



Digitized by 



Google 



REMEDIES. 

See article on woolly aphis in Bulletin No. 3» in which cut of the insect is also 
found. The remedy given there, 1 lb. of concentrated lye to 3 gals, of water, has 
proved effectual. 

Another excellent remedy is as follows : Melt 4 lbs. of rosin and add to it 3 lbs. 
of washing soda, then enough water to make 36 pints of the compound. Use one 
part of this compound to six parts of water. The above is for the branch form. For 
those frequenting the roots we would recommend the heaping of wood ashes plenti- 
fully about the base of tree. And gas lime about two shovelfulls placed around the 
tree so as not to touch the bark, is excellent. Should gas lime be used, place wood 
ashes between it and the tree and in contact with the trunk for two or three inches. 
This prevents infection from the root to the branches. 

Cut off and bum all infested shoots coming from the roots. 

GREEN APHIS. 

The several species, and allied forms, are generally known. For remedies 
applicable to afiected house plants in green houses and conservatories, see Bulletin 
No. 3. 

For the aphids on the plum, prune, apple, tum!f», cabbage, etc., use 1 pt. of the 
rosin compound (given under woolly aphis) to eight of water. Apply thoroughly as 
spray. 

THE PEAR TREE SLUG. 

— — A small worm, a little over half 

an inch long when full grown, olive 
brown and covered with a slimy 
coating. It feeds principally on the 
leaves of the pear though found on 
the cherry, plum and other trees. It 
FIG. I. ^(s the upper side of the leaf caus- 

Pear tree Slug on leaf, a, worm enlarged. ing it to wither and fall to the 

ground. The tree, having to put out new foliage, in consequence, is seriously weak- 
ened and the fruit crop impaired. See Fig. I. 

When the slug is ready to transform, it falls or crawls to the 
ground, enters it a few inches and shortly after changes to a 
four-winged fly. Fig. 2, which, in turn, lays its eggs in incisions 
it makes on the leaves. 




FIG 2. 

Saw Fly Producing 

Pear tree Slug. 



REMEDIES. 



Spray the tree, when foliage is full with a solution of one tea-spoonful of Paris 
Green to 2 gallons of water, using a syringe or watering pot for the purpose. Spray 
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until the tree drips. This is a very effectual remedy. Fresh air slacked lime dusted 
on the leaves is good. Dusting the leaves with sand, ashes or road dust, wiU do 
some good, but the first remedy is the best. Fruit from the trees treated with Pkris 
Green should not be eaten, of course, for some time after spraying. If no rain 
follows, two weeks or more should elapse before the fruit is used. 

THE PEACH TREE BORER. 

A pale yellow grub boring in the bark and sapwood of peach trees at the base 
about the collar and below. These grubs have a brown head and blackish jaws, and 
when full grown are half an inch long. Cherry trees and plum trees sometimes 
suffer from their attacks. Eatrly in May, and probably in the latter part of April, as 




FIG. 3 
Male and Female Moth of Peach tree Borer and Larva and Cocoon. 

well, the grub turns into a wasp-like moth which at once lays the eggs, usualUy near 
the roots of the peach trees, which produce the borers or grubs above mentioned. 
The colors of this moth are still blue and yellow and its wings expand from one, to 
one and a half inches. A copious exudation of gum from the tree, either just above 
the ground or just below it, indicates the presence of the grub beneath the bark. 
This is without doubt one of the worst pests with which Oregon orchardists have to 
contend. 

REMEDIES. 

With a knife remove the worm from under the bark in early spring and late fall. 
Plaster the wounds thu? made with clay or wax. Then, to prevent the moth from de- 
positing her eggs on the tree, heap leached ashes or sand round base to the height of 
twelve inches, or wrap tarred paper about the base of tree extending six inches up 
the trunk above the surface of the ground, and a few inches below the surface. 

Carefully and frequently examine your young peach trees for the grub, looking 
even at the very base of the trunk below the ground among the roots for the gum 
which betrays the presence of the worm. 

SAN JOSE SCALE. 
This is a scale insect which from present reports, seems to be alarmingly on the 
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increase and bids fair to give Oregon fruit growers as much trouble as it has caused 
in California. 




FIG. 4. 
Infested Pear and Twig, natural size. 'I*he Scale and six legged Larva much enlarged. 

The scale is round or oval, about 1-12 in. in diameter and gray, brownish or blade 
and is found congregating in large numbers over branches, twigs leaves and even 
firuit. It is said not to touch the apricot but does work great mjury to the apple, pear 
and many varieties of plum, prune and cherry. Where the insect is at work there 
are apt to be red blotches on the bark or fruit. See Fig. 4. 

REMEDIES. 

The best treatment of affected trees is undoubtedly made in the winter season 
when it is safe to apply to the dormant trees ihe stronger remedies mentioned below 
imder winter washes. Nevertheless a remedy which has proved very useful can be 
applied in summer. This we will call the 

SUMMER WASH. 

(a,) Dissolve 1 lb. of concentrated lye in one gallon of water, add to this 1^ lbs. 
of sulphur and boil until sulphur is dissolved. 

(d.) Dissolve 14 lbs. of the best whale-oil soap in fifty-four gallons of water, add 
solution a to d and boil for a short time. Use at 130^ Fahrenheit, thoroughly 
washing the trunks and larger branches and spraying the smaller branches and twigs. 
The above should be applied when the first brood is hatching, about the time the 
cherries are turning red. About this time look sharply for the young, they are very 
small yellowish in color, and will be found creeping over the tree. (Fig. 4.) 

When discovered use the above wash. 
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WINTER WASH. 

Dissolve 25 lbs. of Sal soda (carbonate of soda) in 25 gals, of water, heating it to 
boiling. When boiling add to it 1>^ gals, of whale-oil. Apply wash at 130° Fahren- 
heit. 

Three weeks after application, wash the same trees with the following solution • 
Z lb. American concentrated lye and l4 lb. of commercial potash dissolved in six 
gallons of water. 

If the trees treated are very large, with much rough bark it will be found difficult 
to have the spray, penetrate to every part. Hence the need of most thorough work. 

Messrs. Baldwin, Taylor & Co., 112 Front St., San Francisco, sell whale-oil ftw 
42yi cents per gallon, and whale-oil soap for 3 cents per lb. 

THE FLAT HEADED APPLE-TREE BORER. 

This bettle is about half an inch long, somewhat flattened, an oblong in shape, and 
of a greenish black color. The under parts have coppery lustre. 

It lays its eggs during the spring and early summer 
in cracks and crevices, and under pieces of bark on the 
apple trees, especially affecting those parts of the trunks 
of young trees newly t» ansplanted, which have been in- 
jured by the sun. It does .iOt confine its attacks to the 
trunk alone, but also lays its eggs to some extent on the 
lower branches. It sometimes attacks the pear, the 
plum, and even the peach. 

The egg, hatching, gives rise to the larva, familiarly 
known as the " borer, " which works in the bark and 
sap w(»od, often causing great injury. The larva is a 
yellowish, footless grub, three-fourths of an inch long, 
with a large, flattened, somewhat rounded head. It 
bores in the solid wood as well as in the sap wood. 

REMEDIES. 

Protect the trunks of newly transplanted trees from sun-scald. Examine the trees 
in the fall and look for the borer where a dried patch of bark, a little oozing sap or 
sawdust-like castings indicate its presence. Remove k with the knife and kill it. 
Stop the wound with grafting wax. 

In April or May, preferably in the former month, paint the trunk and lower 
branches with soft soap thinned to the cotisistency of paint by the addition of a solu- 
tion of washing soda and a little crude carbolic acid, about one-half pint to a pailfttl 
of the mixture. 

This should be repeated once or twice during the warm weather. 




KIG. 5. 

The flat headed Apple tree 
Borer a, larva or "borer," d, 
pup» produced from larva, c. head 
of borer, d, beetle produced from 
pupa, (after Riley.) 
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During the winter months scrape the trunk and larger branches with a three 
cornered bark scraper, or what is known in meat markets as a block scraper. Thia 
removes the old bark in the crevices of which eggs are apt to be laid, at the same 
time it lays bare to the weather the cocoons or nests of the codling moth. 

THE GOOSEBERRY FRUIT-WORM. 

This is a green worm about three quarters of an inch long which feeds on the 
interior of gooseberries and currants. It will often bind, with its silk, a number of 
gooseberries and currants together and within this snug retreat feed at leisure. 

A gooseberry so infested, if not very young, will turn red prematurely, or will, if 
▼cry immature, become white and withered. These worms are very active and if 
disturt)ed will quickly let themselves down by a thread and hide among the leaves^ 
etc., on the ground. 

FIG. 6. 
Cocoon and Moth produced by Gooseberry Frult-worm. 



REMEDIES. 

Pick and destroy all berries coloring before they are matured. After the crop ha» 
been gathered, let fowls run among the bushes to seek out and devour the chrysalids 
or "nests" of the worm. Gather and bum all leaves and other rubbish collecting 
under the bushes, which might shelter the chrysales through the winter. 

Then in the spring when the young fruit is forming, dust air slaked lime over the 
bushes, repeating it whenever a rain occurs which washes off the lime placed there 
before. 

Or, and this is perhaps better, spray the bushes when the fruit is forming, two or 
three times at intervals with the following compound : 

Boil l}i gallons of water, add y^ lb. of Fulphur and boil 15 minutes. To this add 
a pound of whale oil soap and boil for five minutes. Let stand for a week. When 
wanted for use mix 1 lb. of the compound to a gallon of water, and apply as a spray 
at a temperature of 130^ Fahrenheit. 



THE CURRANT BORER. 

A bluish black moth, whose wings, when expanded, measure about an inch fronk 
tip to tip. 
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The female lays her eggs on the stems of currant bushes, and 
often on those of gooseberries, the egg being deposited usually near 
a bud. The larva or " worm, " on hatching, bores into the center 
of the stem and feeds on the pitch. It is in this discolored pith 
cavity, partially filled with castings, that the worm can be fonud. y^ 

It is half an inch long, white, with a brown head, and a few very Borer, 

small hairs are scattered over its body. 

Stems containing the borer become so weakened that a light wind will often break 
them. Otherwise, somewhat withered leaves and poor fruit indicate the presence of 
the pest. It is said not to attack stems under one year old. In April or May the 
borer or worm transforms into a moth, which at once proceeds to lay eggs, from 
which new borers are produced. 



REMEDIES. 

During spring and autumn cut out and burn all affected stems. Be sure you bum 
them. Do this effectually. This pruning and burning prevents the spread of the 
insect. 

Spray the bushes two or three times during April and May with the following 
mixture of sulphur and whale oil soap, viz : Boil }^ lb. of sulphur in two gallons of 
water for fifteen minutes; add 1 lb. of whale-oil soap and boil for five minutes 
more. Let it stand a week before using. Apply in some form of spray at a tem- 
perature of 130^ Fahrenheit. This will keep the moth from laying her eggs on the 
bushes. 

Further, the moths can frequently be caught and killed during the late spring and 
summer on cool mornings, when they are apt to be sluggish. 

It would probably be impossible to completely exterminate this pest, but the above 
remedies will prove to be a great help. 



THE FLEA BEETLE. 

A small black beetle about ^ inch long, which feeds 
on leaves of turnips, cucumbers, beets, cabbage, etc. I 
have found them also on potatoe vines. When one 
attempts to catch them they escape by jumping, which 
habit gives them the above name. 

FIG. 8. 

A flea Beetle 

and Its larva and pupa. 

REMEDIES. 

Collect and burn in the fall and early spring all rubbish in comers of gardens 
which might offer a retreat for this beetle or its larva. 
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Wood ashes dusted over the leaves drives them away. It has to be repeated. 
Sprinkling with a solution of lime is effective for the time being. 

Sprinklii^ with a weak solution of Paris Green, 1 oz. to 8 gals, of water is re- 
coimnended. 




FIG. 9. 
bf Pea Weevil enlax:ged and lutural siie. r, Urva, d, pupa. 

A small beetle about one-fourth of an inch long, grayish, mottled with black and 
brown, found in seed peas. A round hole is left on one side of the pea, and through 
this, in most affected peas, the insect can be seen snugly nestling within. 

The eggs are laid on the pods of growing peas, and when the larvae or '* worms '' 
hatch they bore through the pods into the peas, there feeding until they transform 
into the beetle described above. 

Neither the worm nor the beetle injures the germ of the pea, and infested peas are 
nearly, if not quite as sure to grow as those not touched. 

REMEDIES. 

Use care in selecting seed ; a patch on a pea a little darker than the rest of the 
surface indicates that the insect is inside. 

If infested seeds are placed, before planting, in an air tight jar, say a quart fruit 
jar a few minutes, into which two teaspoonsful of bisulphide of carbon has been 
poured, all the beetles will be killed and the seeds not injured. This method would 
of course, allow the seed to be planted the same season. 

A second remedy is to soak peas in water poured from a boiling tea-kettle for two 
minutes before planting. Another way is for all the farmers in one neighborhood to 
omit planting peas one year, if seed is infected, and keep such seed in perfectly air 
tight vessels until the following season. This kills all the weevils, but the first and 
second remedies are plainly more practical. In using bisulphide of carbon do not 
bring it near a light. 

A closely allied weevil, the bean weevil, is found in beans. The same, remedies 
apply to it as to the pea weevil. 
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THE STRAWBERRY CROWN BORER. 




FIG. »o. 
4K, Uunra of Strawberry Crown Borer 6, pupa, r, beetle. The lines beside the figures show natural 

size of insect. 

This is a beetle about one sixth of an inch long, and brownish. Its white grab, 
about one-Hfth of an inch long, has a horny yellow head, and bores down into the 
crown of strawberry plants. It infects chiefly old plants, and at present the only 
remedy known to us is to destroy old plants infested, or better, the whole bed directly 
after the fruit is gathered before the grub has time to turn into a beetle. 

CUT WORMS. 

These are the larvae of a number of different 
moths which fly at dusk and during the night. 
The worms are very destructive, eating the 
roots of strawberries, melons, cabbage, etc., 
and even climbing trees and vines and feed- 
ing on the buds. They are greenish, gray, 
brown or almost black, and smooth skinned. 
" They work at night and hence are rarely seen. 



Cut-worm {Agrostis cochranit). a. vrorm, 
4, moth, (after Riley.) 



The sudden wilting and death of a plant is 
an indication that a cut- worm has been at 
work there, and he can often be found near 
the scene of his depredations, not more than 
a few inches away, buried a short distance 
below the surface of the ground. 



REMEDIES. 

Sticking tender pieces of cabbage which have been staked in a solution of Paris 
Green and water about the infested plants is a very good remedy, and dusting air- 
slacked lime or ashes over plants will kill some. 

Numerous holes with perpendicular sides made round a plant or tree will entrap 
many, which may be taken out and killed. 
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Large cabbage leaves spread around the roots of infested plants furnish a good 
means of destroying them ; the worms hiding under the leaves and not entering the 
ground. The leaves should be raised and the worms killed every morning. 

Where trees are seriously threatened the worms can be prevented from climbing 
them by a piece of tin or zinc cut in a circular form and placed round the trunk, just 
above the ground, in such a way that it resembles an inverted funnel. 

If trees are infested in early spring when the buds are opening, the cut-worms can 
then be jarred off the limbs upon a sheet placed beneath. This should be done 
about mid-night. 



THE GRAIN BEETLE. 



FIG. 12. 
Silvanus surinamensis. Enlarged. (W. R. Hull, del.) 

lity by the species shown in out- 
line in Fig. 13. This weevil is con- 
siderably larger than Silvanus. 
As flouring mills will not take 
wheat containing either of these 
beetles, or any trace of them, it 
has been a constant cause of ex- 
pense to owners of granaries to 
rid their wheat of the pest. 



( Silvanus surinamensis. ) 

This beetle, about one- 
tenth of an inch long, 
and reddish brown, is 
shown much enlarged in 
Fig. 12 adjoining. It 
masquerades throughout 
this state under the name 
of '* Grain Weevil. " 
With it, in varying abund- 
ance are found true wee- 
vils, which are at present- 
represented in this loca 




FIG. 13. 
Calandra remote-punciata, in outlini. 
( W. R. Hull, del. ) 



Enlarged. 



If the wheat is allowed to heat ever so little, or if the granaries are not kept scru- 
pulously clean, the beetles will thrive and depreciate the value of the grain to a 
considerable extent. Even when these conditions are not present, the little animals 
will get a foothold and defy the moft streunous efforts to remove him. The first 
named beetle, ( Fig. 1.2) infests not only wheat, but corn, bean, flour, and, it is said^ 
sugar. It is reported to me also as being found in oats. They are found within the 
kernels in the larva or <* worm'' stage and in the resting or pupa stnge. 

The beetle feeds on the interior of broken kernels. A mass of wheat which shows 
DO evidence on the exterior may be infested in its warmest and dampest part with 
thousands. 
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The cost of freeing wheat of the beetle, where the conveying is done by steam, is 
about }i cent per bushel. 



REMEDIES. 

The general remedies for both of these pests, when found in stored grain, the result 
of work done in California and elsewhere, were published by us iu various papers a 
few months since and we repeat them here. 

1. Keep granaries clean and dry within, and well ventilated. 

2. Whitewash the interior in the spring of each year. 

3. Grain in storehouses or granaries should be pile(^ so as to allow a free circula- 
ion of air around the rows of sacks, ( supposing that sacks were used, and their uses 
seems desirable. ) 

4. Thorough ventilation is important, that a low temperature may be maintained. 

5. Grain kept in bulk should be turned over occasionally by " shovelling " to 
prevent its becoming heated. 

6. Stored grain should be kept free from damp, and kept perfectly covered to 
prevent its becoming wet from rains, etc ; avoid a high temperature by every possible 
means. 

7. When flour or middlings in sack are infested with Silvanus, place sacks in sun 
and sweep off and kill beetles gathering on outside. 

Some of the methods to be adopted by grain men in the valley to secure the above 
ends, are as follows : 

When storing wheat one bin is to be left empty. This will allow an opportunity to 
occasionally turn over the wheat in all the other bins, transferring from one bin to 
another. This seems to be an excellent plan. The cost of this process, including 
services of engineer, fuel, etc., is estimated to be about one-tenth of a cent per bushel. 

Another idea to be put into execution is to run a A shaped tunnel, covered with 
wire screening part way through the bin at the bottom, opening to the exterior on 
the side of the granary ; its inner end in the bm, terminating in a wooden flue bored 
full of two inch auger holes, which are covered with fine wire screening. This flue 
to run up through .the bin or bins, aflording with the above mentioned tunnel a 
current of cool air through the wheat. The opening of the tunnel on the side of the 
granary may need a little roof to prevent entrance of rain. This method of ventila- 
tion is already in use in some sections. 

In remedy number three above, applicable to those who can afford it, and who are 
willing to mend after the mice, the sacks should be so disposed that cats frequenting 
the granary can have means of passing through the spaces intervening between sacks 
or rows of sacks. This will give them a chance to lessen the number of mice. 
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EXPERIMENTS AT THIS STATION. 

It is apparent from what has been said before, that the main object to be attained is 
to find some inexpensive and effectual remedy not to kill the beetles in the grain, 
which would necessitate further cleaning by the grain merchant, but to either prevent 
its entering the grain or to cause it to leave that already infested. Camphor and 
bisulphide of carbon have been suggested, the latter very effectual under some 
conditions. It was to test the efBcacy and practicability of applying these and other 
agents in granaries of the state that a series of experiments, lasting through a p)eriod 
of three months, was begun here. The following is a report of the beginning, only, 
of these experiments. It is the intention of this department to continue the experi- 
ments another winter. 

A minature bin was built, 2 ft. by 2}4 ft by 3 ft., by " cribbing" with split laths. 
A small square opening was made in the floor in one comer to allow of the grain 
being drawn off. The bin was whitewashed without and within, and placed on a 
stout table in a room whose average day temperature was 68° Fahrenheit. The 
object of this procedure was to subject the wheat to the same conditions, though on a 
smaller scale, which it is subject to when stored in granaries in bins 12x14x22 feet, 
and in a temperature favorable ^or the beetles' working. This bin was then Blled 
with ten bushels of wheat infested with both of the above beetles, though only 
scattering individuals of Calendra remote punctata ( Fig. 13 ) were seen. The 
description of this bin is given here that the reader may understand references below ; 
most of the following experiments, however, were made in wide -mouthed jars hold- 
ing 1 pint, and in 2 oz. bottles. 

A. TO DETERMINE TO WHAT EXTENT THE ACTIVITY 

OF BEETLES IS DEPENDENT UPON 

TEMPERATURE. 

Several hundred beetles ( Silvanus ) were placed in pint jars with a supply ttf 
wheat. The top of jar was covered with veiling to prevent their escape, and a Fah- 
renheit thermometer for recording temperature attached. The experiment ran 
through two weeks with the following results : 69°, beetles very active. 64°, active. 
60°, fairly active. 56°, sluggish. 57° (but observations made in morning after a 
cool night, and only one hour after fire was started) semi-torpid. 

B. KILLING BY DROWNING. 

Exp, No, I. A specimen of Silvanus kept in water in open glass bottle 72 hours 
without drowning. 

Exp, No. 2, Four beetles in water as above. Water shaken up once. In 18 
boors all were dead. 

Exp, No, J. Several beetles put in water as above indicated. Bottle not shaken . 
Examined after 8 hours, all alive. After 31 hours, one or two still alive. All dead 
the following day. 

The reason for this experiment will be seen later. 
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C. EFFECT OF QUM CAMPHOR. 

Exp. No, t. Seven specimens put in open wide-mouthed bottle containing wheat, 
with ft small piece of camphor the size of a pea. Alive after 19 hours. All dead 
after 60 hours. 

Exp, No, 2, Seven or eight beetles placed in wide mouthed 2 oz. bottle half fell 
of wheat, llie bottle was left open except for veiling over top, and beneath the 
wheat was placed a piece of camphor the size of a pea. After a few minutes the 
beetles hurriedly left the wheat and ran up the sides of the bottle, evidently in some 
distress. They remained at the tup of the bottle just without the rim, under the 
veiling for one week, alive, without returning to wheat. 

Exp, No. J, In 2 oz. bottle half full of wheat containing beetles, a very small 
piece of camphor the size of a pin head was placed. No effect. 

Exp, No. 4. 2 oz. of gum camphor ground to size of coffee grains and divided 
into three equal parts. One part strewn over bottom of bin above described. One 
part strewn over wheat after one third of the wheat had been put in ; and one part 
strewn over wheat after the second third of the grain had been put in. The bin was 
then filled with the remaining wheat. Pieces of bagging were pinned around the 
ouuide of bin near the top to af!ord a hiding place for bettles leaving the grain. The 
daily temperature average, just outside of bin was about 74^. During the night it 
would naturally fall much lower. After 24 hours, bagging removed and a large 
number of beetles found congregating beneath. A slight but plainly perceptible 
odor of camphoi discerned on moving top of wheat, which odor was more percep- 
tible if one brought up handfuls of wheat from the center of the bin, about sixteen 
inches below surface. Handfuls of wheat brought up in this way contained numer- 
ous lively beetles. 

Bin then left for a few days, and again examined. Some active beetles in center 
of wheat and a large number in the corners. A strong odor of camphor in bin. The 
numbers of beetles found throughout the wheat indicate that they are not very 
seriously affected by the odor of camphor. 

D. EFFECT OF CONTACT WITH KEROSENE. 

Kills in two minutes. 



E. EFFECT OF KEROSENE VAPOR. 

Exp, No, /. At bottom of pint jar 2 teaspoonsful of kerosene on s]X)nge. Over 
that a little paper and cotton to keep grain from coming in contact with sponge. 
Then some wheat containing a numl>er of beetles. After 5 days no marked effect. 

Exp. No. 2. About 2% oz, of kerosene put in a pint jar, as in Exp. No. 1. After 
16 minutei the beetles left the wheat and hurried to veiled top. Next day all still 
living. 
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Exp. No. 3, 2 oz. of kerosene placed in each of six bottles with wide open tops. 
These placed in bin in two planes, three near bottom and three midway between top 
and bottom. Each bottle in upf>er plane came over the space between two bottles in 
lower plane, 'llie tops of bottles were veiled to prevent wheat falling into coal oil. 
This was March 10. March 17 bin examined, wheat not removed. But few beetles 
found. This result probably affected by the fact that the beetles are getting much 
less numerous on account of many and repeated experiments. 

F. FUMES OP BISULPHIDE OF CARBON. 

£xp. No. /. On February 26, about 2 oz. of bisulphide of carbon put in lower 
part of bin near the center, in wide mouthed bottle. Bin emptied and wheat ex- 
amined February 28. Beetles much fewer on sides and through wheat. No odor of 
bbulphide. On the bottom of the bin were hundreds of dead beetles. 

Exp. No. 2, y^ oz. of bisulphide of carbon placed in pint jar, and jar half filled 
with wheat. Beetles in wheat killed at once. 

Exp. No. J. About 2% oz. of bisulphide of carbon placed in bin March 4, pretty 
evenly distributed in four places near bottom of wheat by pushing a somewhat 
pointed yi in. glass tube down through the grain and pouring the liquid into tube. 
March 5» a number of beetles found to have left the wheat and gone under sacking. 
No odor of bisulphide given off surface. Bin emptied March 7, three days after 
application. Sides of bin seem considerably freer, yet a large number are still 
scattered through wheat. I should judge that their numbers are somewhat lessened. 

Exp. No, 4. About 1 teaspoonful of bisulphide poured on bottom of pint jar, 
then wheat contuning beetles, separated from the liquid by pieces of muslin. All 
killed by vapor in about three minutes. 

G. TO SHOW RATE OF EVAPORATION OF BISULPHIDE 
OF CARBON AS COMPARED WITH THAT OF 
KEROSENE. 

One watch glass filled with pure kerosene ( 1. ) One watch glass filled with 3 
parts kerosene and 1 part bisulphide ( 2. ) One watch glass filled with pure bisul- 
phide of carbon. 

In about 16 hours. ( 1 ) 1-20 gone. ( 2 ) >^ gone. ( 3 ) all gone. 

H. LIQUID APPLICATION OF BISULPHIDE OF CARBON. 

Kills if thoroughly applied. But not so deadly in this form of application as 
kerosene. 

I. TO DETERMINE HOW SMALL A PROPORTION OF 
BISULPHIDE OF CARBON MIXED WITH KERO- 
SENE WILL KILL BY VAPOR. 

The three jars in which the following proportions were placed, were pint jars with 
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wide open lops. About two handfuls of wheat containing many beetles were put in 
each and kept from contact with the liquid. 

(a) 1 part bisulphide, 20 parts kerosene. Kills in 30 minutes. 

{d) 1 part bisulphide, 20 parts kerosene. Kills in 15 minutes. 

(c) 1 part bisulphide, 6 parts kerosene. Kills in 6 minutes. 

J. TO DETERMINE WHAT EFFECT TREATMENT OF WHEAT 
WITH BISULPHIDE OF CARBON, CAMPHOR, AND KERO- 
SENE HAS UPON BREAD MADE FROM THE WHEAT. 

In the c&se of wheat treated with bisulphide of carbon, the grain was thoroughly 
wet with the liquid and confined, thus, in an air tight jar for one week, then aired 
for about the same length of time. The wheat was then ground and sifted and made 
into graham gems. No taste of bisulphide. 

In the case of wheat treated with camphor, the method of procedure was practi- 
cally the same, a large quantity of gum camphor being confined in jar with wheat- 
No taste of camphor in bread. Wheat subjected to kerosene vapor for one week, 
then aired and cooked entire, tasted very slightly indeed, of kerosene. Wheat con- 
fined in air tight jar and thoroughly wet with kerosene for one week, then aired, 
ground and made into graham gems. Tasted strongly of kerosene, as might have 
Ibeen expected. These were, of course, very rigid tests. 

K. EXPERIMENT TO TEST SEED QUALITIES OF GRAIN 
TREATED AS IN EXP. J. 

Wheat subjected to kerosene vapor grows well. 

« « it it liquid " " 

" " " camphor " " 

" " " bisulphide " poorly, at least much more slowly thaD 

tfthe three preceding. The above is the result of one experiment. The effect of 
bisulphide of carbon will be tested further in this respect. 

L. EFFECT OF VAPOR DF CRUDE CARBOLIC ACID. 

1 teaspoonful in pint jar for three days. At first fumes did not affect beetle, bat 
subsequently, by March 24, beetles had left wheat in jar and congregated at top as 
far from grain as possible. 

M. AN EXPERIMENT TO TEST THE ACCURACY OF A 
STATEMENT MADE BY GRAIN MERCHANTS. 

I have Jbeen repeatedly told that any wheat, though apparently free from the 
beetle, graifi which shows no trace of it whatever, will, if kept in a moderately warm 
temf>erature« generate the insect. To test this rather startling assertion, we half filled 
two wide uKHithed bottles with some fine looking wheat sent us for that purpoce. 
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Veiling was pat over the top of the bottles, and the wheat moistened from time to 
time. One bottle was kept in a temperature the daily average of which was 71^ 
Fahrenheit. The other in a slightly cooler place, averaging 57^. The experiment 
lasted from January 9 to the last of March, with temperature observations three times 
a day during January, from which the above averages are computed. No result be- 
yond the faa of the wheat sprouting. Three other jars of the same wheat, not so 
carefully watched, gave the same result. 

MISCELLANEOUS OBSERVATIONS. 

A number of individuals of Silvanus, which had left bin, were found clustered on 
pieces of potatoe, evidently feeding with relish. Thb was frequently observed. 

It should be noted, in considering the effects of the different agents used in pre- 
ceding experiments, that the disturbance incident to preparing the experiments, would 
of itself cause the beetles to leave the wheat and crawl to the top of jar or bin, but 
where they persistently keep away from the wheat, then it is fair to presume that the 
agent used is repugnant. 

Kerosene and bisulphide of carbon, when mixed, form a clear homogeneous liquid, 
readily spreading over white washed surfaces. 

Messrs Langley and Michaels of San Francisco, sell bisulphide of carbon at 35 cts, 
per 1 lb. bottles, or a 6 lb. bottle for |1.50. Doubtless other wholesale dealers offer 
the same rates. 

DEDUCTIONS. 

One could not with justice, draw many and broad conclusions from the foregoing 
experiments, but a few things are evident which may be safely stated. 

The temperature of stored wheat should be kept below 50** Fahrenheit. 

The throwing of beetles when cleaning whtet, into standing water in the street or 
elsewhere, is not a safe means of disposing of them ; ( see B. ) A large per cent will 
escape drowning and return to molest your wheat. It would be far better to bum 
them. 

The vapor of camphor does not appear to be /ery effective. We, however, intend 
to experiment further with it. 

The fumes of bisulphide of carbon are certainly very effective if distributed through 
the wheat, and the liquid is so extremely volatile that the grain is not injured for 
bread maj^ing. Moreover, from work previously done with this agent we are loath to 
believe that it injures the grain for seed, if properly used. The test abov^ cited 
which resulted apparently in checking the growth of the seed, was unnecessarily rigid, 
purposely so, and not likely to occur in actual practice. Just how practicable this 
remedy is for granaries is a subject for further experiment. It is so effective that it 
would probably kill large numbers in the grain, which is not desired. 
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The vapor of kerosene or some more volatile allied liquid, as gasoline may accom> 
plish something, if means are devised, for suspending firmly, in different places and 
at different heights through the wheat, open vessels ( the mouths of which are 
covered with gauze ) containing the liquid. 

It is evident ( from F No. 1 ) that however volatile a liquid may be, the vapor can- 
not penetrate effectually through a large and heavy mass of wheat, hence the necessity 
of having the liquid located in various places through the wheat. Thb might drive 
beetles out of infested wheat and keep them away during the few months the wheat 
is in storage. 

After emptying a bin infested with the beetle, spraying the sides thoroughly with a 
mixture of kerosene arid bisulphide of carbon ( see I ; also D ) to kill the beetles that 
cling to sides in large numbers, seems desirable. A small and inexpensive spray 
pump or syringe, costing only a few dollars, would prove effective, and the liquid 
would quickly evaporate. 

As regards the idea of " spontaneous generation " (? ) ( see M ) it may be said that 
while some wheat which appears perfectly free may contain the larva or pupa, which 
will develop into beetles under proper conditions, it is absurd to make a general state- 
ment to the effect that all non-infested wheat will show the same phenomenon. 

' Owmg to the very evident technical difficulties attending experiments of this char- 
acter, and the limited time, the results are necessarily meagre. We should be 
pleased to hear expressed the views of the grain merchants of the state. 

ADDENDA. 

. After the manuscript for this Bulletin had gone to press the following additiona 
remedies were received from excellent authorities, and, through the courtesy of the 
printers, are inserted here. 

For the Plea Beetle. Take two large handfuls of tobacco dust (this can be 
procured very cheaply from tobacco factories), and pour boiling water upon it. 
Sprinkle this over infested plants. One pound of tobacco to two gallons of water are 
good proportions and have proved very effective. 

For the San Jose Scale. Resin 2 lbs. caustic soda, 1 lb., boil in about 30 pints 
of water. Then add tallow 1 lb. This amount of soap costs 11 cents. Whea 
wanted for use add 2 gallons of water to 1 pint of the soap. Apply in spray. This 
is cheap, easily used, and applicable for both summer and winter. The solution 
might be made weaker or stronger than the above, according as to whether the trees 
are very young or old. 

As many scales, concealed under bark, moss, etc. will escape the first spraying, it 
is well to give a second a month later, and possibly, if necessary a third spraying two 
months after (he second. 

For Cut- worms. Spray a piece of grass or clover thoroughly with London Par- 
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pie or Paris Green ; cat it and itrew it, when fresh, thickly in bunches (not more 
than one or two rods apart) over the infested piece of ground. Where tomatoes and 
cabbages are to be protected, distribute this poison just before the plants are trans- 
planted. If corn is threatened the poisoned grass or clover is distributed just before 
or just after the com is up. It is said that poisoned cut-worms will bury themselves 
a short distance in the ground before they die ; do not expect, therefore, to find the 
ground strewn with dead worms after application of poison. 

Pot the Qrain Beetle. Advance sheets for the annual report of Prof. Cook, of 
Michigan, contains the following remedies for SUvanus surinamensis, resulting from 
work he has done with this beetle. 

Where the beetles are in a small bin or a barrel and bisulphide of carbon has been 
introduced by means of tube, pipe or otherwise, a piece of oil cloth or a carriage 
TX>be spread over the top of bin or barrel will be a help. Prof. Cook suggests using a 
piece of gas oipe with a rod inside to keep it from being filled with grain when 
pushing it to the bottom, with drawing the rod from the gas pipe when the bisulphide 
is to be poured in. 

It has been found that paper smeared with lard or other grease and placed where 
the beetles were very plenty, will attract a great many and they can then be easily 
destroyed. 

From another source: A sudden heat (175° Fahrenheit) will destroy them. 
This is hardly practicable in granaries. 

During the mating season, usually soon after winter, large nbmbers can be caught 
by spreading sheep skins, with fur down, near the grain. 

The above additional remedies for the flea beetle and cut-worms were taken from 
Prc^. Cook's report. 
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ZOOLOGY. 

F. L. Washburn. 



GOPHERS AND RABBITS. 

The many letters received at this station asking for remedies for the Pocket Gopher, 
one of the worst pests with which the Oregon farmer has to contend, prompt us to 
reply by publishing the means now used to lessen their numbers and thereby 
decrease die injury done by them. Discussion of the Jack Rabbit and remedies 
therefor will be taken up at the end of this article. 

The Pocket Gopher of this coast, while practically the same in its habits and 
injurious qualities as the Pocket Gopher of the Eastern States, is not identically the 
same, and, on account of structural and other differences, is placed in a different 
genus. 

The injuries caused by our gopher are almost too well-known to need mention 
here. The mounds of dirt which disfigure our garden lawns and meadows are 
evidences of Its presence, and its otherwise hidden burrowing. It attacks nearly all 

root crops. It will frequently nearly, or 
quite girdle young cherry trees after 
eating the roots, leaving nothing but a 
lifeless stub in place of a thrifty tree. 

Its winter nest is very apt to be among 
the roots of apple trees, it finding there 
an abundant and easily accessible food 
supply in the shape of roots. It is said 
to be very fond of and destructive to 
alfalfa, when that is sown in ground 
suitable for its burrows. Whole garden 
crops of potatoes have been destroyed 
FIG. 14. by its ravages. 

Outline oThead of Pocket Gopher. The dotted line 
iadicates the extent of the pocket, which opens at A. 




REMEDIES. 

A.— MECHANICAL. 

I. Qopher Traps. Of iron, about eighteen inches long with a strong spring 
which drives two prongs through the back of the animal, can be purchased for about 
#1.00. They are, when set, thrust down the open hole of a gopher, the hole being en- 
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Gopher trap. 
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laxged a little with a trowel if necessary. Gophers come to the surface during the night 
and early in the morning, and again about noon and again late in the afternoon, and 
it is at these times, when the branch burrow is open that the trap should be set, 
though one could, and some do, dig down to the main burrow and set the trap there. 
In the latter case two traps are really 
necessary, setting one on one side 
of the spading and the other on the 
other side, so that from whichever 
direction the animftl may come, he 
finds a trap. The trap is sprung by 
the animal touching a plate with his 
nose or head. 

We have tried a limited number of experiments with this trap, and found invariably, 
that the gopher would spring the trap before reaching it, by pushing loose earth 
against the plate. This was the case whether the hole was closed with sod and the 
light thus excluded, or left open. Until we have tried this trap fturther, we hardly 
feel qualified to give a just opinion on its merits, yet, from the work we have done 
with it, we fear there are technical difficulties in connection with its use, which, 
combined with the wariness of the animal will prevent its being perfectly successful. 

a. Shooting. A handy shot-gun is really very effective. One will often, at 
about noon, or late in the day, find himself close to a gopher burrow from which, if 
not disturbed, the animal is at intervals, showing his head. A few pellets of shot at 
such a time will put an end to him. 

3. Wire Netting. Where injury to young, newly transplanted trees, is exten- 
sive, it is suggested as a remedy tliat, in the hole dug for the reception of the tree 
there be placed a wire netting in the shape of a cylinder, two feet in diameter, and 
two feet in depth. The upper end of this should be from four to six inches below 
the surface. The mesh might be ^ in. Black iron is preferable to galvanized iron 
because it is cheaper, and would not last longer than three years at the farthest, by 
which time the roots would be large enough to withstand any attacks. Though 
rather expensive, this is said to be effective. 

4. Pitfalls. The following excellent plan comes to us from California to be 
used in districts very much affected : 

Dig a trench around the land to be protected the width of a spade and about six- 
teen inches deep ; in this, about 100 feet apart sink five gallon oil cans, their tops, 
from which the tin has been removed, level with the bottom of the ditch. The 
ditch must not be of course, any wider than the cans. Gophers travel at night and, 
on trying to come into the inclosure tumble into the ditch, and run along until they 
drop into the cans. Prof. Wickson, of California, says: "As many as fifteen live 
gophers have been found in one can." These trenches should be made about July 
1st, or when the animals rush from the drying vegetation outside to the cultivated 
areas. 
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B.— POISONOUS GASES, 

X. Sulphur. A "smoker" or "sulphur gun" can be obtained, home-made, of the 
local hardware cstablbhmcnt for about 11.00. Sec 
Fig. 16 A. adjoining. Thisgun is made with two pieces 
of stove pipe, the one fitting inside of the other, and 
working up and down over the other piece, the latter 
being held firmly with its pointed end in the hole by 
one hand grasping the long handle, while with the 
other hand, one pumps, as it were, the fumes down 
the burrow. B, in the figure represents a perforated 
disk fitting into a smaller pipe, and held in place near 
the lower or conical end. It is un this plate that 
one places peiccs of old woolen rags which are set 
on fire. Upon this burning mass is poured pow- 
dered sulphur. When the gun is extended the air 
rushes through the hole in the top. When the gun 
is shut, this hole is closed by a leather valve within 
and the air is forced through the burning sulphur into 
the burrow. This treatment is most effective when 
the ground is damp. We are inclined to think 
favorably of this means of ridding a place of gophers. 
As far as it goes it is certainly effective, and we are 
convinced that in a number of cases of its use here» 
it has either killed the animal or driven it away. 




FIG. 16. 
A "Smoker" or "Sulphur Gun.' 



a. Bisulphide of Carbon. l*his is a very volatile liquid, which can be pur- 
chased from druggists in one pound bottles. It should never be brought near a light, 
as it b extremely explosive. Saturate a piece of cotton half the size of one's fist with 
this liquid, thrust it into burrow as far as possible and stop the opening tightly with 
sod and earth. This remedy has been used successfully against the so-called ground 
squirrel and has been mentioned as a possible remedy for the Pocket Gopher. We 
have personally tried it on the latter and think it has been effective. We woold 
reserve, however, our final judgment until further trial. Bisulphide of Carbon, like 
the preceding, is best used when the ground is damp. 

C— POISONS. 

I. Poisoned Wheat. This agent, so successfully used against the "ground 
squirreP' or gray gopher, is sold by druggists in tin cans. The Wakelee brand ii 
considered the best in the market In the case of the ground squirrel, a few grains 
are placed at the entrance of the burrow, and the same procedure has been recom- 
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mended in the case of the pocket gopher. This poison is not expensive. It should 
be used in the early spring. If used later the animals would leave it for more 
succulent roots, etc. It is said to partly lose its effectiveness by lying for a length of 
time on damp eanh, hence it would be well to place it on some natural object— a 
ttone, a piece of stick or the like, when putting it at the entrance of burrows. It 
should of course be carefully kept away from children and others ignorant of its use. 

2. Strychnine. We have found this very efficacious. Wholesale druggists sell 
it either powdered or in crystals in }i oz. vials at the rate of |1.10 per oz. Retail 
dealers charge much more, about 35 cenU per }i oz. vial. A ^ oz. vial full of the 
poison, will, if properly used, last a long time. It would be iar more economical for 
a number of formers to unite and purchase one ounce (eight vials) at wholesale. If 
the crystals are purchased they can be easily reduced to a powder by means of an 
iron nail. We have poisoned pieces of potato with powdered strychnine and used it 
to very good advantage. 

A piece of potato, twice the size of the end joint of ones thumb, is poisoned by 
introducing into two or three slits in it, a very small amount (barely what one can 
hold on the very tip of the knife blade) of the strychnine powder. Then a spoon 
tied to a small stick serves to introduce it for some distance irto the hole. Gophers 
are passionately fond of potatoes and, apparently, eat the poisoned pieces with 
avidity. Mr. Qark Walters, of Athena, says : 

**I have killed very many gophers by putting poisoned potatoes on the end of sticks 
and thrusting them down their burrows. So eager are they for the potato that they 
will often consume that part of the stick which is moistened with the juice." 

In the experiments here, the poison was put out about noon, or in the afternoon 
when the animals are bringing out earth or, perhaps, nibbling what grass they can 
reach from the burrow opening. This opening is the opening of the branch burrow^ 
which extends a foot or two in a slanting direction into the mdn runway, so it has 
been a comparatively easy matter to run the spoon down into the main burrow. Of 
course there are opportunities for failure in this method as in every other; the 
gopher may be pushing a lot of earth before him and shove the bait out of the hole 
before he has scented it, rendering it useless, hence the first attempt may be unsuc- 
cessful occasionally ; but do not be discouraged, it may be necessary to try them 
several times. To render bait more attractive it might be touched with the cork 
from a bottle containing oil of rhodium. It is well to put two pieces of the potato in 
each runway, inserting, by means of the long-handled spoon, one piece on one side 
of the branch burrow, and a second piece on the other side. 

Further, the poison might be disguised by making a syrup of sugar and water and 
adding the strychnine with perhaps a drop or two of oil of rhodium. 

Strychnine is a deadly poison and we cannot be too careful with it, especially in a 
household where there are children. Keep it under lock and key, and intrust its 
use to no one who is not perfectly responsible and well aware of its dangerous 
qualities. 
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THE GRAY GOPHER. 

This squirrel-like gopher (Spermophilus beecheyi) masquerades in this state and 
in California under the name of "ground squirrel/* It is on the border line, as it 
were, between the squirrels and gophers, though really belonging to the latter family. 
Its wide spread devestations are too well-known to need comment here. Our wheat 
crop and fruit trees especially, are the sufferers. 

REMEDIES. 

"Smokers" or "sulphur guns" used as above outlined. Bisulphide of Carbon when 
the soil is damp, as directed for the pocket gopher, and poisoned wheat, are all 
effective. 

To prevent "ground squirrels" from gnawing fruit trees or climbing the tree after 
the fruit, a California orchadist si^ggests tying newspapers round the tree tnmk in 
such a way that four inches of the paper at the upper edge extends out. The rattling 
of the paper when the squirrels attempt to cross it will frighten them. 

THE JACK RABBIT. 

This rabbit and a few of its congeners which have been such a scourge in Califor- 
nia, bid fair to be nearly as great a pest in parts of this state. Young fruit trees are 
the principal sufferers by their depr«^dations. 

REMEDIES. 

A.— MECHANICAL. 

X. Protecting the Trees. One thickness of burlap wrapped about the trunks 
of young fruit trees has proved perfectly successful in parts of Eastern Oregon. This 
is cheap and easily applied. 

2. Fencing. The adjoining cut illustrates a wire net fence in successful use in 
California and cheaper than any kind of board fence serving the same purpose. The 
netting is galvanized wire No. 19, with a mesh of one and one-half inches. The 
posts are driven into the ground, around the piece to be inclosed, at intervals often 



FIG. 17. 
A combined Rabbit and Cattle Fence. 

feet. If rabbits alone are to be feared, all of the posts should project from the ground 

two and one-half feet, but if the fence is to be used also as a protection against cattle, 

every other post should be from four to four and a half feet high. 

The above cut is taken from Wickson'i "California Fruits/' and a poorly engraved reproducdon 
of the original. 
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The netting is fastened to the posts, on the inside, toward the inclosed piece, this is 
very important, with small staples. Its lower edge lies along the ground. The 
ground in the vicinity of the fence is left hard, and not ploughed, otherwise the 
rabbits might dig under through the softened dirt. A barbed wire with barbs about 
2 in. apart is stretched from post to post on the outside, and just clear of the surface 
of the ground (these two points are important) and fastened with staples to the posts. 
A similar wire, also on the ontside is stapled to the posits Just cne inch above the 
netting. And, if the alternate posts have been left long, and a cattle fence is desired, 
a third wire is stretched from post to post near the top, on the outside. The exact 
cost of this fence is hard to determine ; it would vary in different localities. Wire 
netting, 2 in. mesh.^costs in Portland about 2% cents, per sq. foot. Barbered wire, as 
on opposite page, 6 cents per lb. There is a fraction over one pound in one rod. 



B.— POISONS. 

Pieces of poisoned melon scattered plentifully through a young orchard have 
proved effective in Eastern Oregon. Strychnine is the poison used. The rabbits 
prefer the melon to the bark. Any vegetable of which they are especially fond might 
be used where melons are lacking. 

The following receipts are recommended as making very effective poisons : 

{a,) Add 9 gals, of water to 100 lbs. of wheat. To this add 1 lb. of phosphorus, 
1 lb. of sugar, and 1 ounce of oil of rhodium. Bring to a boil, and let stand all 
night. The next morning stir in enough flour to make a kind of paste. Scatter this 
over ground frequented by the animals. 

(b,) y^ teaspoonful of powdered strychnine, 2 teaspoonfuls of fine salt, 4 
teaspoonsfuls of granulated sugar. Shake well together in a tin box. If placed on 
boards this becomes hard and rabbits lick it eagerly. 

(r.) Rabbit Drives. Thousands of rabbits are killed in California by driving 
them, by means of lines of horsemen into fenced enclosures and killing them with 
clubs. 

NoTB. — An ingenious trap, said to be in successful use in parts of Oregon, has been described 
to us as foUows : A piece of ground about 15 feet sc^uare in locality infested by rabbits, is sur- 
rounded by a board fence, high enough to prevent their jumping over. On one side a board plank 
runs from the ground, with an easy slope, to the top of the pen, and projects a foot over the inclosure. 
Above thw projecting end and just enough in front of it to cause the animal to reach, lose his bal- 
ance and fall into the pen, is hung some tempting bait. A little bait is scattered around outside of 
pen and along the plank to attract the rabbits. We cannot judge of the efficacy of ihis contrivance. 
never having seen one, but our informant, a reliable party, asserts that they have been in successful 
use. F. L. W. 
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DEPARTMENT OF CHEMISTRY. 

P. H. Irish, Chemist W. D. Bigelow, Assistmnt 



ANALYSIS OF BONE MEAL. 

This substance is obtained by cracking up and grinding dry bones. 

These contain as material valuable for fertilizers, phosphate of lime and certain 
complex substances containing nitrogen. The phosphate is the chief constituent, 
forms the frames of the bone, and is what might be called the mineral portion of the 
same. 

The other plant food contained in bone belongs to that class of matter from which 
the plant obtains the material necessary for building the so called albuminoid sub- 
stances, such as the gluten of wheat, and the legumin of the pea to which those 
substances owe their nourishing and flesh forming qualities. 

The more finely divided a fertilizer is, the more valuable it is, on account of the 
greater readiness with which it goes into solution. Hence in determining the value 
of a fertilizer, the mechanical analysis is of considerable assistance. 

The two samples of bone meal sent to us by Miller Bros., of Portland, showed oa 
analysis the following composition. 

ANALYSIS NO. 29. 

Bone Meal from Glue Factory. 

Moisture on drying at 100** C. ( 212** F. ) 8.28 per cent. 

Phosphoric acid - 22.69 " 

Nitrogen 3.16 «• 

Equivalent to ammonia 3.80 '* 

Sand, etc 2.16 ** 

ANALYSIS NO. 31. 
Wickersham Bone Meal. 

Moisture on drying at 100** C. ( 212** F. ; 5.61 per cent. 

Phosphoric acid 24.03 " 

Nitrogen 3.01 " 

Equivalent to ammonia 3.66 « 

Sand 1.98 «« 
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MECHANICAL ANALYSIS. 

Amount held back by sieve No. 8 ( 8 meshes to one inch ) 61 per cent. 

" •' " " " '« 16 27.60 " 

«♦ « « " " •« 26 17.41 " 

" " " « " " 40 2i).44 " 

" passing •« " 40 34.49 " 



100^ " 
The above analysis would seem to show the two samples of bone meal to be 
of about average composition. 

Fertilizer Control, At present there is no hindrance thrown in the way of dishonest 
companies placing upon the market wonhless or poor fertilizers. The increasing use 
of these articles through the state would seem to show a necessity for fertilizer 
inspectkm» and would suggest the wisdom of a law compelling all fertilizer companies 
whose goods are offered for sale, to submit them for examination to some competent 
chemist to be appointed by the state, and obtain his certificate as to their compositions 
before placing them upon the market 

Until some further provision is mad«i for this work, the Station will as far as 
time and means allow, examine, and report upon samples of commercial fertilizers 
sent to them. Provided^ All samples sent shall contain at least one pound, be sent, 
carriage paid, in clean^ tight tins or glass vessels, be taken from a lot of not less than 
one ton. The sample to be obtained as follows : From each parcel in the lot a 
small amount is to be taken, these several amounts placed upon a clean surface, 
thoroughly mixed and from this mixture the sample taken, placed in the tight vessel, 
sealed, and forwarded without delay. Provided^ Also that the name of the fertilizer, 
a statement of the amount of fertilizing material guaranteed by the manufacturers, 
together with the name and address of the dealer, from whom the material was 
obtained, be forwarded. 
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HORTICULTURE. 



Comparative Tests of some Small Fruits and Vegetables 



GEORGE COOTE. 



The following paper gives only the first results of experiments 
planned to give the fanner and fruit grower of Oregon, or rather of 
tbe Willamette valley, information to guide him in selecting the 
varieties which may be expected to do best on the valley lands. 

During this fall, preparations are being made to carry these experi- 
ments farther and to embrace many more kinds of fruit and vegetables. 

Experiments are also in course of being carried out in testing the 
results of grafting the favorite fruits, now being so extensively planted 
in western Oregon, on to different stocks fiom those hitherto used. 
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No doubt this is mainly due to the fact that it is not generally cut 
early enough. This grass, like many other varieties, passes the point 
for making the best hay very quickly. When it begins to turn brown 
it is beyond the best stage for hay. If grown for hay this grass 
should be sown very thick, not less than ten to fourteen ' pounds of 
seed to the acre. 

T. A. Cole, Madison county, N. Y., in the New York Tribune^ 
says: * 

**After twenty years' experience, I have settled down upon Orchard 
Grass as possessing greater merits than any other, for both pasture and 
meadow, for fattening animals or for dairy stock. When cut for 
hay, just before bloom, and cured with as little sun as possible, it will 
make more milk than any other variety known to me; if left to ripen 
it is worthless.'* 

Further notes on Orchard Grass will be found under remarks on 
pasture grasses. 

Next to the Orchard Grass, perhaps, we would place the Tall Oat 
Grass. This produced a large yield of hay vvhich, when cut at the 
proper stage, is of very good feeding value. Like th? Orchard Grass, 
this grass should be cut early with no delay, for it changes very rapid- 
ly after blooming. For wood land pasture and for valley pasture as 
well, we believe the Oat Gra^ has many advantages; for it withstands 
long continued drought belter than many ot the finer growing sorts. 

The matter of growing early maturing grasses becomes of very great 
importance, throughout a large portion of the State. Those varieties 
which will grow rapidly, and mature from the moisture which remains 
in the soil from the winter rains, will be most successful. The growth 
of timothy, because of the lack of moisture, was very materially check- 
ed last season. The growth of the red tops, except on moist land, 
was also materially shortened by the lateness of the season, at which 
they start to grow and reach maturity. Common red clover, which 
is several weeks earlier than the mammoth red clover, made a larger 
growth owing to the dry weather affecting the latter, after the com- 
mon red clover had reached maturity. 

Such varieties should be grown as will reach maturity before the dry 
season begins. The average rainfall during the months of April, May 

^Beat's Grasses of North America. 
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and June, is very low throughout a large portion of the valley, and for 
this reason the moisture which remains over from the winter rains must 
constitute the principal source of moisture for plants. 

The English or Perennial Rye Grass, made a larger growth than the 
Italian Rye Grass, both on the white land and on the higher dark 
land; and the English Rye Grass made an excellent second growth as 
well. Of the grasses which produce a good, firm sod on the white 
land, there are none whi<:h have done better than the Agrostis Stoloni- 
fera (creeping bent grass). This grass grows close to the ground, the 
stalks not reaching more than a foot in height at any time. The leaves 
are very fine, and the tufts spread rapidly, forming a thick mat which 
would withstand much treading by stock, no doubt. At this date, 
March ist, there is no grass on the white land, that produces a better 
sod than the Creeping Bent Grass, hence for pasture purposes this 
grass ib worthy of a more extended trial. 

Texas Blue Grass {^Poa Arachifera)^ has made a good growth during 
the past year, and has spread very rapidly, until now it covers the en- 
tire plat, and is sending up shoots in the path which surrounds the plat. 
While the stalks sent up are thinly distributed over the plat, the ground 
is well covered with leaves, which grow at the base. 

This grass starts early in the spring and maintains a green, fresh 
growth throughout the dry weather, and has kept green all winter. 
This variety of grass has proved valuable in some uf the States where a 
hotter climate prevails; and so far its indications are favorable for a 
pasture grass^ throughout a large portion of this State. More seed has 
been procured, with a view of testing the value of this grass on a Ikrger 
scale. The habit of the grass is to send out numerous shoots from the 
root stalks, thus enabling the plants to spread very rapidly. 

Of the grasses which were grown on the white land. Tall Fescue gave 
the largest yield of hay, and Musquit next; but neither of these were 
as good in quality as Orchard Grass, Oat Grass or Red Top, all of 
which did fairly well. Hard Fescue, Italian Rye Grass, and Meadow 
Foxtail, are thinly set, and did not give as large a yield as some oth- 
ers. Avina Flavescus (Yellow Oat Grass) has made a better sod on 
the white land than the Tall Oat Grass, and it starts earlier than the 
latter and keeps green later in the season. These grasses which grow 
in tufts or bunches, would give better results if sown in a mixture; 
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and in fact there are very few of the grasses that would not give better 
results if sown in this manner. A mixture of grasses, makes a bette; 
quality of hay, and more pasture of a better quality, than when the 
same varieties are sown separately. 

Timothy and Alsike Clover, sown in mixture, made a good set, and 
yielded a large amount of hay of excellent quality. These were sown 
upon land just bordering on the white land. The Aliske Clover ma- 
tures later than the common Red Clover, hence is better adapted to 
sowing with Timothy. There is a strong objection to sowing Aliske 
Clover from the fact that it is inclined to fall down, and become entan- 
gled so much that it is difficult to cut and cure. The timothy helps 
to support the clover, thus preventing its falling on to the ground. 

While the results of the plat experiments are valuable, as being in- 
dicative of more or less success in practice, yet definite conclusions can 
not be reached, until a more thorough trial ha.s been made in the 
field. For this reason a series of pla*5, consisting of several acres each, 
will be seeded with different varieties of grasses and clovers, and a 
mixture of these, to determine their value in a more practical way. 

YIELD OF GRASSES AND CLOVERS FOR HAY. 

An effort was made to test the yield of several varieties of clovers 
and grasses for hay, the results of which are found in the table. The grass 
was cut when it was thought to be at the proper stage to make the best 
quality of hay. The first weight was taken immediately after the grass 
was cut, and the second when the grass was sufficiently .dry to 
make good hay. The weather was very favorable during the time that 
the grass was exposed. The yields, as found in the table, from the 
small phts on the dark land were very large in many instances; but 
the small areas should be taken into account in studying the results 
given. They were practically all grown on the same kind of soil, and 
under the same conditions. The plats varied in size, but the most of 
them were lo by 30 feet. 

It will be noticed that the early maturing grasses and clovers gave 
the largest yield, excepting the Meadow Foxtail and Sweet Vernal 
grasses. These were thinly set and were p>ast the stage for giving the 
best results. The plats on the white land were about 1-16 of an acre 
in size. 
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There has been some inquiry regarding* the growth of Alfalfa. Small 
plats were sown to Alfal&, but has not done as well as some of the 
clovers. The dry weather injured the Alfalfa, more than it did the 
common clovers. Throughout the valley, where the soils are 
undrained, and are what is termed heavy, I do not think Alfalfa will 
be a success. 



PASTURING. 

Five sheep were confined on some of the plats, at different inter- 
vals, to determine something regarding the power of the grasses to 
start again after close pasturing. Orchard grass possesses this requi- 
site to a remarkable degree. This grass was pastured, until there were 
no green leaves in sight, and then allowed to recover, which it did in 
about four week, producing an average growth of eight inches. It 
was again pastured to the ground, after which it was allowed to start, 
and It made an average growth this time of five inches, before being 
checked by the dry weather. 

The Musquit, Rye grasses, and the Brome grasses were not so read- 
ily eaten, as the other varieties which were pastured. While the Tall 
Fescue is a coarse grass, it was closely cropped, and seemingly very 
much relished by the sheep. Sheep's Fescue and Meadow Foxtail 
were only fairly well eaten, however, the latter was too far matured 
for the best results. The Oat grasses were readily eaten, and put 
forth a very vigorous second growth. 

This matter of testing grasses for pasturage is an important one, and 
one which we shall pursue further, hoping to reach results that will be 
of some benefit to those who are interested in producing good perma- 
nent pastures. 
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lO 
NOTES ON POTATOES. 

OBJECTS OF THE WORK. 

A large number of varieties of potatoes were grown on the station 
farm, for the purix)se of obtaining some varieties which would prove 
more valuable than the varieties generally grown throughout the State. 
Many of the varieties were grown, only in small plats, while others 
were grown in large enough area to warrant a computation of the 
yield i>er acre. 

Another object in the future will be to classify, so far as possible, 
this large number of so-called varieties, under a few names or types. 
The casual observer would see at once that there are many of the 
named varieties, which are alike in every particular, so far as practical 
results are concerned. To have a large number of names for practi- 
cally the same variety, is very misleading indeed. 

METHOD OF CULTIVATION. 

The potatoes were grown on the dark loam found on the upland of 
the valley. No manure was applied, except in the plats mentioned. 
The ground was prepared by plowing and harrowing thoroughly. The 
seed was cut into pieces, having two and three eyes, and one piece was 
dropp)ed into each hill ; and the hills were placed three feet apart rn the 
rows, which were furrowed out three feet apart, and four inches deep. 

No effort was made to bill up the potatoes; level cultivation is 
thought to be the best. This is a point which has been very well estab- 
lished in practice, but is not universally adopted. When we think of 
the matter carefully, we are bound to see that the ground kept level 
and stirred frequently on top, will hold the moisture better than when 
thrown up in ridges; and, moisture coming to the ground in the 
form of rain, will reach the roots better, if the ground is kept level. 
Some may think that the potatoes are more exposed in the hill, if the 
dirt is not thrown up, but this is not the case, if the potatoes are 
planted at a good depth. A small five-trothed iron cultivator was 
used for the most part, in tending the potatoes. 

KEEPING THE SEED. 

The early varieties came up very poorly, owing to the seed having 
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sprouted too much before planting. The seed potatoes were stored in 
abasement which was too warm. Too much care cannot be taken in 
preventing the seed from sprouting ; for very much of the vitality of 
the seed is lost if it is permitted to grow sprouts six inches or a foot in 
length. When the soil is very moist, at the time of planting, the in- 
jury is not so great; but if dry weather, and a rather dry soil prevail^ 
much of the seed will fail to send out new shoots. 

Seed stored in barrels, j)artially filled, may l)e shaken every few days 
by turning the barrels over a number of times. This will break off the 
sprouts already started, and thus discourage the growth for a time. 
Seed intended for use this season has kept very satisfactorily by storing 
in a basement, where there is a free circulation of air from out doors. 

NOTES ox VARIETIES. 

Notes on vigor of growth, etc., were »aken on all of the varieties, but 
they will be reserved for the most ])art until future tests have been 
made. Of the varieties which have been grown for two successive sea- 
sons, and promise satisfactory p-sults, we will mention only a few in 
particular. 

The Garfield, a medium early potato, is one of the most promising 
varieties grown. This has a white, russety skin, with shallow eyes; is 
a very good yielder, and a vigorous grower. The tubers lie very close 
in the hill, making an important item in the harvesting. .• The tubers 
were seldom exposed to the sun. (Jut No. i represents this variety- 
Alexander No. I, very similar to the Garfield, is a very prolific vari- 
ety, and a vigorous growing sort. For (juality there is very little dif- 
ference in these two varieties. Alexander No. i is given in cut No. 2. 

No. 3 is a cut of the Early Sunrise. This is one of the best early 
varieties grown in large enough area to test the yield. The Early 
Sunrise is one of the earliest sorts grown, and produces edible potatoes, 
earlier than any other early variety tested. Although the tubers may 
be only partially grown they are comparatively free from the soggy 
condition that prevails in most varieties at this stage. The skin is 
slightly flesh colored, but the flesh is very white and clear. Cut No. 4 
represents the Rural New Yorker, No. 2, a medium early variety. This 
potato has a fine appearance, and is one which has given general 
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satisfaction wherever tried. It has a white, sh'ghtly rough skin, shal- 
low eyes, and is uniform in size and shape. 

Cut No. 5 was introduced more for its negative qualities than for its 
merits. This type of potato is one which should be little grown. No 
high-sounding name should induce the farmer or market gardener to 
grow such a rough potato as this. At a glance, one can see that one- 
half of the potato would be lost in dressing, on account of the deep 
eyes. If cooked with the "jacket" on, the deep eyes are still a 
great hinde ranee in cleansing. Some of the rough, coarse varieties 
are very prolific and vigorous, and on the strength of these quali- 
ties are highly advertised. Such varieties should Be purchased with 
caution, until the quality has bec:n thoroughly tested. This cut repre- 
sents the variety known as Garner Chili. It is given as a type, which 
is characteristic of man\ varieties. The deep eyes are not well shown 
in the cut. 

There are two varieties, grown in small quantities, which indicate 
very good results. One of these, Rochester's Favorite, resembles the 
Burbank Seedling somewhat, except it is not quite so long, and has a 
little thicker, rougher skin. It may be a little earlier in ripening, 
but there is very little difference in this particular. 

Another variety, which gives promise of very good results, is Wat- 
son's Seedling. This is an early maturing variety, which is smooth 
and uniform in size, a good yielder, and a vigorous grower. The skin 
is flesh colored, and the inside is very white and free from any black 
spots In other States this variety has done remarkably well, and* the 
indications are very favorable for it here at the station. 

At the end of the present season the station will have a sufficient sup- 
ply, of some of the leading varieties, to furnish enough seed for a test 
in various parts of the State. It is the object of the station to send 
out to the farmers of the State, any of these new varieties which prom- 
ise to excel the varieties already grown. 
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FERTILIZER TESTS. 

In table N0/2, the results of the application of commercial fertili- 
zers are given. The fertilizer was applied, when the potatoes were 
planted, by spreading it in the furrows, and then carefully working it 
into the soil with the hoe. The lightest yields are given in case of the 
Nitrate of Soda, and the Kanite (Sulphate of Potash). These manures 
are too strong for the young shoots when applied in this manner. The 
Mexican Guano gave the best results, as seen in the table. There was 
a marked distinction in the vigor of growth of the potatoes, where this 
fertilizer was applied. Mape's Potato Fertilizer is next in value as 
show by the increase in yield. The Bone Meal would have given bet- 
ter results, no doubt, had there been more moisture during the season. 
Another experiment was tried, by preparing a deep trench, and ap- 
plying Mape's Potato Fertilizer and the Mexican Guano, at the rate of 
1,200 lbs. per acre. The dirt was thrown out of the trench, to the 
depth of eight^or] ten inches, and the soil loosened in the bottom of 
the trench several inches deeper. Then the fertilizer was sifted into 
the trench, and well mixed with the soil. In mixing the fertilizer 
with the soil the trench was partially filled. The potatoes were then 
dropped in the trench, and covered even with the surface. In this 
experiment the M. P. Fertilizer gave the best results, as seen in table 
No. 3. 

DIFFERENT AMOUNTS OF SEED. 

An experiment was tried to test the effect of planting whole potatoes 
compared with seed cut into pieces having one eye, and two and three 
eyes on each piece. Five pounds of seed was cut into pieces, having 
only one eye on each piece. The pieces were dropped in furrows, 
one piece in a place, making the hills about a foot apart. 

The second plat was planted with the same amount of seed, cut to 
two and three eyes, and seed placed eighteen inches apart in the row. 

Plat No. 3 was planted with five lbs. of whole potatoes, which were • 
dropped three feet apart in the row. 

Five pounds of seed cut to one eye extended over one-third more 
ground than the whole potatoes, and one^fourth more ground than the 
two and three eye pieces. 
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The yield is given in table, and is slightly in favor of the one eye 
plant. Seed cut to one eye will extend over more ground, and if the 
conditions are favorable good results will follow. If the soil is too 
dry there will be some danger of the pieces drying up before they can 
send out shoots. The potatoes were more uniform in size from the 
one eye plat. This experiment and fertilizer experiments will be tested 
further during the coming season. 



TABLE NO. 2. 



Kind of Fertilizer. 


s 

'o 

o' 


Yield per Acre 
in Bushel. 


Increase in 
Yield. 


Amount of Fertilizing Applied. 


No Fertilizer .... 


1 

2 
3 
4 
5 
6 
7 


95 1-2 
186 4-5 
172 2-5 
127 1-2 
168 
110 
211 1-2 






Mape's Potato Fertilizer 
Super. Phosphate . . 

Kanite 

Bone Meal 

Nitrate Soda .... 
Mexican Guano . . . 


91K 

82 
72>^ 
14>^ 
116 


200 Pounds per Acre. 

100 

200 " 
100 
200 



No Fertilizer .... 1 
Mape*s Potato Fertilizer, 2 
Guano , 3 



TABLE NO. 3. 



192 
265 1-3 



73>^|l200 Pounds per Acre. 



208 > 16 



One Eye Plat 
2-3 Eye Plat 
^^^lole Potato 



TABLE NO. 4. 



1 I 

1 1 

2 
3 



Lbs. I 
681-2] 

561-41 

521-41. — 



5 Pounds of Seed used. 
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LIST OF POTATOS. 



O. K. Mammoth Prolific, 

Thorburn, 

Sunlit Star, 

Early Rural, 

Sus. Favorite, 

Potentate, 

Rose's Beauty of Beauties, 

New Queen, 

Early Essex, 

Harvest Premium, 

American Giant, 

.Seedling No. 54, 

Princess, 

New Zealand, 

Illinois, 

Triumph, 

Clark's No. i. 

Early Ohio, 

Crane's June Eating, 

Everett, 

Great Eastern, 

Tioga, 

Surprise, 

Zoar, 

Yarrow, 

White Rose, 

Red Lady Fniger, 

Vanguard, 

White Wh^e, 

Rose's Wild, 

Touhock's Extra, 

Washington, 



Wisconsin Peachblow, 

Sunbeam, 

White Cloud, 

White Peachblow, 

Superior, 

Veteran, 

Siberia, 

Sultan, 

Roxbury, 

Yankee Flat, 

White Lion, 

Wisconsin Beauty, 

Waverly, 

Twilight, 

Red Jacket, 

Plymouth Rock, 

Winslow, 

Yankee White, 

Red Flour Ball, 

Trophy, 

Star Russett, 

Standard, 

Watson's Seedling, 

Prairie Giant, 

Peruvian, 

Early Maine, 

Reno, 

Medley, 

Paragon, 

Tennessee White, 

Patagonian, 

Valley Queen, 
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Portland Russet t, 

Sun Dog, 

White Lily, 

Vane, 

White Diamond, 

Yucatan, 

Saturn, 

Vermont Fancy, 

N. Y. Red, 

Old Carter, 

O. K., 

Prairie Flower, 

Trotter, 

Astonisher, 

Mexican Merino, 

Prince Albert, 

Norman, 

Olympia, 

Lango, 

Summit, 

Little Giant, 



Genuine, 
armer. 
Marvel of Beauty, 
King, 

White Superior, 
Red Star, 
Big Benefit, 
Prodigy, 
Adirondack, 
Early Puritan, 
Late Superior, 
Late Shaw, 
Mountain Queen, 
Old Merino, 
Mississippi, 



Quito, 

Red Lion, 

Planet, 

Wairs Grange, 

North Star, 

T^gal Tender, 

Mikado, 

N. Y. White, 

Lackawana, 

Kent, 

Parson's Prolific, 

Multiplier, 

Red Whipple, 
Phoenix, 
Nubian, 
Magnolia, 
New Champion, 

Pride of the Field, 

Old Pinkeye, 

Manhattan, 

Pootatuck, 

Royal Red, 

Seneca Wonder, 

Pike's Peak, 

Persian Red, 

Rocky Mountain Rose, 

Magic, 

Pacific, 

No. 33, 

New Alpha, 

Rubicund, 

Odd Fellow, 

Prize, 

Knoxville, 

Blue Victor, 

Breakfast, • 

Polaris, 

Rural N. Y. No. a. 

Old Orange, 
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Putnam, 

Otto, 

President, 

Cuban King, 

fion Bon, 

Amazon, 

Mormon, 

Altumot, 

Badger State, 

Clipper, 

Bermuda, 

Boston Blue, 

Baby Elephant, 

Baraboo White, 

Newland, 

Late Vermont, 

National, 

Rocket, 

Alexander's June, 

Sultan's Flour Ball, 

London Lady, 

Patterson's Irish Blue, 

Amsterdam, 

Lapwing, 

Merrimac, 

Brownell's Superb, • 

Advance, 

Lewiston, 

Luxury, 

Bannock, 

Old Michigan Red, 

Nigh's Early Standard, 

New England Favorite, 

Leviathan, 

Calico, 

Black Jack,' 

White Magic, 

American Pinkeye, 

Wig Wag, 



Mex. Giant, 

Sedan, 

Mars, 

Rogers' No. 4, 

Rochester Favorite, 

White Victor, 

Arlington, 

Pride of Mason, 

Red Snow Flake, Early, 

Zoo, 

Queen of the Valley, 

Montana Rose, 

Primrose, 

Traveler, 

Valley Queen, 

Valient ine, 

Zulu, 

Spotted Shaw, 

Rockland, 

Stray Beauty, 

Whipple's Pinkeye, 

Tilden, 

Squaw, 

Seneca Chitf, 

Canada White, 

Canadian, 

Riley, 

Antwerp, 

Telegraph, 

Zig Zag, 

White China, 

Saxon, 

White Granger, 

Yankee Notion, 

Kidney, 

Atlantic, 

Matchless, 

Strawberry, 

Triumph, 
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Tyrean Purple, 

Wonder of Bath, 

White Lady finger (same as 

Spartan, 

Granger, 

Evening Star, 

Interior, 

Falcon, 

Biscuit, 

James Vick, 

Charter Oak, 

Dunstan, 

Gladstone, 

Central American Wild, 

Fleetwood, 

Fortune, 

Gen. Sherman, 

Bananna, 

Duke of Edinburg, 

Blue Peachblow, 

Blue Mayflower, 

Burling, 

Corrian, 

Early English, 

Champlain, 

Dublin Chief, 

Gem, 

Climax, 

J. G. Blaine, 

Continental, 

Cal. Mercer, 

Oneida, 

Gipsey, 

Arctic, 

Egyptian, 

Eutaw, 

Churchill's Seed, 

Browneirs Best, 

Gould's White, 



Belle, 

Cook's Choice. 
Foxeye) Carpenter's Seed, 
Derby, 
Acme, 
Addison, 
Bismarck, 
Irish White, 
Comforter, 
Blue Cowhorn, 
Gen. Stark, 
Cor less Matchless, 
Bright Eyes, 
Dover, 
Bingham, 
Cayuga Chief, 
Harvest Home, 
Dandy, 

Farmer's Delight, 
Champion, 
Durkman, 
Baker's Imperial, 
Boston Market, 
Keepsake, 
Invincible, 
Eureka, 
Defiance, 

Brownell's Beauty, 
Cherokee, 
Honey Dew, 
Drumm6nd, 
Davenport, 
Old Fluke, 
Crandall's Seed, 
Gem of the Valley. 
Early Mohawk, 
Delaware Russett, 
Carter's Early, 
George III, 
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Jerusalem, 


Commander, 


Howard, 


Dawn, 


Household, 


Ethiopian, 


Enterprise, 


Imperial, 


Early Duster, 


Drew, 


Hemlock, 


Home Comfort, 


Garnet, 


Early Shaw, 


El Paso, 


Irish Cup, 


Eclipse, 


Eng. Peachblow, 


Chicago Market, 


Jersey Lily, 


Gleason, 


Ironsides, 


Fawn, 


Challenge, 


Galva, 


Bristol Baker, 


Concord, 


Herald, 


Highlander, 


Irish Red, 


Jones No. 8, 


Captain, 


Conqueror, 


Jersey Blue, 


Huguenot, 


Gold Drop, 


Dutch Merino, 


Cream of the Field, 


Elkland, 


Jewell, 


Corona, 


Capricorn, 


Eng. Rose, 


Old Chili, 


Italian, 


Crane*s Keeper, 


Early Date, 


Clifton, 


Dakota White, 


Buffet, 


Arabian, 


Fox Eye, 


Caucassian, 


Plum, 


Calumet, 


Rochester Seedling, 


Japan Wild, 


Royal Green, 


Early Peachblow, 


Sweet, 


Java, 


American Magnum Bonum, 


Blue Eye Peachblow, 


Grasgaw, 


Great Britain, 


Early Morn, 


Hollander, 


Jordon's Prolific, 


Columbia, 


Chili Pinkeye, 


Blue Point, 


Berks, 


Dolphin, 


Dunmore's Seedling, 


Irish Grey, 


Ionia. 


Dakota Boss, 




Total, 


• • 375 
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STRAWBERRIES. 



The object of the tests of strawberries recorded below, is to 
determine the varieties that may be grown to the best advan- 
tage, on the average soil of the Willamette Valley. 

We have experimented, in all, with twenty-seven varieties. 

In some instances, we have found many of the qualities 
claimed by the introducers, while others fall very short of their 
description. Those that have hitherto failed to meet the require- 
ments, fitting them for general cultivation, will be given another 
trial, in order to discover such special characteristics as they may 
possess, as well as to avoid prematiu'e condemnation. 

To ascertain the difference of yield between the two systems 
of planting, viz., the hilled and the matted, two rows of each 
variety, with twenty-five plants in a row were laid off. One row 
was allowed to mat by letting all runners grow ; while from the 
other row of the same variety, all runners were removed. 

Careful notes were taken of the manner of growth, vigor, time 
of blooming, time of ripening and productiveness. 

The soil — a basaltic loam — ^was well prepared before the plants 
were set out, it being finely pulverized by continued cultivation 
and subsequently by supplying a liberal quantity of well rotted 
stable manure. . Owing to the late rains of last spring the crop 
was materially damaged by mould, resulting from excessive 
moisture, the injury being made more manifest towards the end 
of the season. 

The fruit produced by the different varieties that have borne 
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may be considered under two heads, first the provisions made by 
nature which may be either structural or physiological and 
second the natural forces that act as aids in distributing the 
plants. Under structural provisions we may have modifications 
of th^ fruit such as pappus of which the thistle do\\T3 carried by 
the wind is a familiar example, hooks as in the Burdock {Arciiiim) 
by which the burs fasten themselves to the hair of animals and 
are thus carried frc>m place to place, or modifications of the seed 
as in the coma or hair of Cottonweed {Epihbiiitn) and Milkweed 
(^Asclepias). 

Under physiological provisions we may have prolonged 
\itality of the plant, a seed covering attractive to birds, or a 
sticky exudation as in the Tarweed {Madia). Of natural forct-s 
aiding in the distribution, of plants we may name, winds, 
streams, birds, cattle and last though not least the agency of 
man. 

That railroads are a great factor in weed distribution is appar- 
ent to all who have noticed the great number and variety of 
Eastern plants growing along these lines of traflSc. The seeds 
of many plants are annually emptied upon our shores in the bal- 
last left about sea-ports by vessels from foreign countries, ot 
come over the mountains in the straw and chaff used for packing 
goods. Some of our worst weeds are thus brought from a 
distance but many come from neighboring fields or roadsides and 
by ocupying valuable space and appropriating food from the 
soil lessen the yield of crops and if allowed to ripen seed will 
reappear in greater numbers the next season. 

CO-OPERATION IN THE DESTRUCTION OF WEEDS. 

Sometimes they spread so rapidly as to require concerted 
action to destroy them; to this class belongs the Canada thistle 
which spreads both by seeds and by underground stems render- 
ing its destruction very difficult where it is once established. 
The diligent farmer may free his farm from weeds one year, only 
to find that a shiftless neighbor has raised a crop of Thistles or 
Dog's Fennel to reseed his farm and necessitate a yearly repe- 
tition of this labor. No wonder the farmer becomes discouraged 
after a few years experience of this sort and soon his fields are as 
bad or worse than his neighbors. 
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PLATE IX. -Sow ThisUe. {Sonchus oleracea, L) 
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PLATE 111,— Tarwced. {Madia satt7-a, Mol.) 
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VITALITY OP SEEDS. 

There are some weeds whose roots or seeds seem ever in the 
soil ready to germinate and grow whenever a favorable oppor- 
tunitj' offers. The opinion prevalent among some farmers that 
wheat turns into cheat arose in this way: Chess seeds often 
remain in the soil several years before germinating, if for any 
reason the wheat crop failed and chess seeds already in the 
ground came up the natural though erroneous inference was 
that the wheat had run wild or turned to chess. 

FRUITFULNESS OF WEEDS. 

Most weeds are propagated by seed which is produced in great 
abundance and modified in various ways to aid in the distribution. 
As an illustration of the fruitfulness of weeds we estimated the 
number of seeds on a single plant of Moth Mullein ( Verktsaim 
Blattaria, L.) collected in Linn county. It bore ninety-five flow- 
ers and ninety-one capsules, three of these were selected and the 
seeds carefully counted, they averaged three hundred and thirty 
seeds apiece. Assuming that the flowers are all fertile and yield 
in the same proportion we have 61,380 seeds as the product of a 
single plant and there were several hundred of these plants in the 
field: What a harvest the owner will reap next year I 

GENERAL RULES FOR KILLING WEEDS. 

The method of destroying weeds varies with the nature of the 
plant but some general rules may be given. Annuals, that is 
plants living only one year, can easily be destroyed by keeping 
them mowed or by plowing them under. Sometimes the seeds 
remain in the ground for a long time without germinating, if the 
conditions are unfavorable, but a little care for a few years in 
removing all plants before any of the seeds ripen will gradually 
rid a place of them. Biennials may be destroyed in the same 
way, but perennials, that is plants living for several years, are 
more difficult to dispose of, if however they are kept cut close to 
the ground and not allowed to develop their leaves which have 
been compared to the lungs of animals they become weakened, 
the other plants get a start and choke the weeds out. Cutting 
when in flower will kill many weeds. Cultivation in a dry time 
and when the plants are growing is most injurious to weeds and 
beneficial to crops. Avoid the introduction of weeds in manure, 
or litter, or from weedy surroundings. After a summer crop has 
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ripened sow some crop to cover the ground and ke€ 
Give clean cultivation every few years either with 
a fallow. Keep ground well occupied with crops, 
and roadsides well seeded and plow-land cultivatec 
by crops. Weeds are not only unsightly but .they 
ble space crowding out crops from which they tak 
nutriment and thus lesson the yield. Remember 
of prevention is worth a pound of cure" and tl 
seeding is seven years weeding, * * so always sow p 
less one can readily distinguish good seed from 
purchase his seed only from reliable firms. G 
smooth, shiny, full and heavy, readily sinking in 
ping like corn when placed on a hot stove. 

OREGON LAWS FOR EXTIRPATING WEl 

As far as we are able to ascertain there is no la 
requiring the destruction of any weed except the i 
and the Dagger Cockle-bur. There are, however, 
that are becoming so troublesome in different par 
as to require united efforts for their destruction, 
call especial attention to these new weeds that i 
coming into the State and urge that they be d 
they become thoroughly established. 

.-In act for the Extirpatiou of the Canada Thistle: 

Section i. It shall be the duty of the Supervisors of the several cc 
in addition to the duties hitherto prescribed by law, to cause the destr 
ner which to the said supervisor shall seem the most eflective. of the 
Canada thistle, where such weed shall be found growing upon the p 
county roads of this State. 

Skc. 2. The road supervisor of each road district in this State sha 
this .\ct takes effect, and from time to time thereafter, ascertain wh< 
any weed kuown as the Canada thistle in his road district, and shall i 
tains that there is any of said weed, notify the county court of his co 
regular session thereof of the existence of said weed, and upon whos 
is growing. As soon as the county court has received said iuformat 
appoint a householder in said road district as a commissioner, to hoi 
of one year, whose duty it shall be to cause the said weed to be extirpi 
\»ithin said district. 

Skc. 3. When the commissioner aforesaid is appointed it shall be I1 
from the road supervisor of his district the exact location of said weec 
notify the owner of the land upon which it is growing of its presen 
quest said owner to effectually remove said weed from his land; and i 
of the owner is unknown or is so far awav that he cannot be notifies 
not attend to the extirpation of said weeS within a reasonable time 
duty of the commissioner to notify the occupant of said land and re 
pate said weed from said land. 

Sec. 4. If such owner or occupant shall fail or refu.se to destroy si 
notified by the commissioner of the existence of such weed upon his 1 
the duty of said commi.»*sioner, and he shall have authority to go \ 
cau.se said weed to be extirpated from said land in the manner whid 
most effective. The expense of destroying said weed on said land 
proper showing made by the commis.sioner out of the county funds, 
main a charge upon said lands, to be assessed to .said land and collect< 
ftroxuded, that the .same may be remitted by the county court at any r< 
upon the petition of ten resident householdersof the precinct where sj 

Sec 5. The commist-ioner shall receive from the county for his s< 
sections 3 and 4 of this Act, the sum of two dollars per day actuallv en 

Sec. 6. If the road supervisor or commis.soner mentioned in this a 
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any of thcprovisiotis thereol, he shall be deemed guUty of « mistlemeaiior, and upon 
conxnction thereof in any justice's court having compet'eut jurisdiction, shall be fined 
not less than fifty nor more than one hundred dollars for each'oftence. ^- 

Sec. 7. It shall be the duty of all municipal corporations and county authorities in 
this State to provide for the 'extermination of said Canada thistle within the limits of 
such corporation or on the vacant lands within such ci-unty. and any city or town cor- 
poration within this State neglecting or refusius: to comply with the provisions of this 
section shall be liable to a forfeiture to the State of a sum not less than fifty nor more 
than five hundred dollars, to be recovered by suit in the name of the State in a'ny court of 
competent jurisdiction. 

Sec. 8. It shall be the duty of the several district attorneys of this State to prosecute 
all suits brought under the provisions of section 7 within their respective counties, and 
such attorneys shall be entitled to a fee of twenty-five dollai-s for every judgment renderd 
in favor of the State in such suits, and shall be entitled to a fee of ten dollars for every 
suit bronght under the provisions of this Act when judgment is rendered against the 
State. 

Sec. 9l Inasmuch' as there is urgent need for the immediate e.xtirpation of this [weed, 
this Act shall take effect n\yon its approval by the Governor. 

Session Laws of Oregon 18S9. pp. 70-72. 

.4w act far- the Desiruction of the Dafiger Cockle-bur: 

Sec. 4X)8. It shall be the duty of the .super^'iso^sof the several counties in this state 
in addition to the di» ties hitherto prescribed by law, to cause the destruction of in the 
manner which to said supervisors shall seem most effective, of the weed known as the 
da^nger cockle-bur, where such weed shall be found growing upon the public highways 
and count}' roads of this state. 

Sec. 4209. The road super\isor shall have the the power to warn out laborers upon the 
public highways for the extirpation of snid weed, as in cases of repairs of such highways. 

Sec, 4210. Anv road superWsor neglecting to perfonn his duty under the proNisions'of 
this chapter shafl be liable to a fine of not more than twenty-five nor less than five dollars, 
to be recovered to the use of the county before any justice' of the peace bj- suit in the 
name of the county. 

Sec. 421 1. The owners or occupants of lands shall carefully extirpate such weed when 
the same is found growing upon the land of such owner or occupant; and if such owner 
or occupant shall fail or refu.se to destroy .such vveed after being notified by the road 
ftuper\nsor or any other person of the exijitance of such weed upon his land, th'en it shall 
be the duty of the road supervisor to cau.se said weed to be destroyed upon said land, and 
at the expense of the owner thereof, the expense of such labor in destrojnng such weed 
to be recovered by suit in the name of the county before any court of competent jurisdic- 
tion. • ► *^ Jl 

Sec. 42x2 J3 It shall be the duty ot municipal corporations and county authorities in this 
state to provide for the extermination of the said dagger cockle-bur within the limits of 
such corporation, or on the vacant lands within such county^ and any city or town 
corporation within this state neglecting or refusing to comply with the pforisions of this 
.section shall be liable to a forfeiture to the state of a sum not le.ss than fifty nor more 
than five hundred dollars, to be recovered by suit in the name of the state in any court of 
competent jurisdiction. 

Sec 4213. It shall be the duty of the several di.strict attorneys of this state to prosecute 
all suits brought under the provisions of section 4212 within their respective counties, 
and such attorneys shall be entitled to a fee of twenty-five dollars for every judgment 
rendered in favor of the state in such suits, and shall be entitled to a fee of ten dollars for 
every suit brought under the provisions of this chapter when judgment is rendered 
against the state. 

Chapter 82 Hill's Annotated laws of the State of Oregon. 

It will be noticed by some that in the plants mentioned below 
the common or English name is followed by another printed in 
italics. This is the scientific or Latin name used by botanists 
the world over, while the common name changes even in different 
parts of the state. Thus in the above law one might be uncertain 
whether "Dagger Cockle-bur" va^'OAxs^ Xayithium spinosiitn, Z,., 
Gilia sqiiarrosa, H. & A., or some other plant. All uncertainty 
would be removed by the use of the Latin name. 

CIRCULAR ON WEEDS. 

In order to learn more about the most injurious Oregon plants 
\ prepared and sent out two thousand circulars setting forth 
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briefly the damage annually caused by weedy plants and urging 
all to co-operate with us by answering the following questions: 

Name Post Office^ County 

1. What arc the worst weeds growing upon >rour farm and roadsides ? 

Name them in order of badness, beginning with the worst, and in case of doubt as to 
name or properties send specimens. 

2. What is the character of the soil ? 

3. What means do you take to destroy your weed crop ? Do you cut and bum them 
or do you compost them ? With what result ? 

4. what weedy plants if any do you use for fodder and for what animals? Do yon 
consider them of much value r 

5. What new weeds have you noticed on your farm lately ? Do they spread rapidly or 
do much damage ? 

6. What medicinal or poisonous plants grow on your farm ? State some of their 
properties. 

7. Underline all of the following weeds that now grow on your farm. Place a question 
mark after the name of any plant that you do not know. 

Tarweed ,Madia glomerate , Hk. 

Wild Oats, Avena/atua, L. 

Dog's Fennel or May-weed, Anthemis Cotula, DC. 

Canada Thistle, Cnicus art'ensis, Hoftm. 

Chess or Cheat-grass, Bromus secalinus, I*. 

Common Brake or Fern, Pteris aqut'lina, t, 

Field or Sheep Sorrel, Rumex Acetosella, I^, 

Bull Thistle. Cnicus tanceolatus, Hofiin. 

Ribgrass or Narrow-leaved Plantain, Plantago lanceolata^ L. 

Bluebottle, French Pink, Combloom, Centaurea Cyanus, h. 

Ox-eye or White Daisy, Chrysanthemum Leucanthemum, L. 

Moth Mullein, l^erbascum Blattaria, L. 

Pepoer-weed, Gilia sguarrosa, Hk. and Am. 

Buraock, Arctium Lapha^ L. 

Common Mullein, Verbasum Thapsus, L. 

Wild Mustard, Brassica campestris, V,. 

We received replies from ninety farmers living in the different 
counties of the state; from the facts thus obtained and from 
personal observations we have selected the following plants as 
among the worst Oregon weeds. Scientific readers who desire 
technical description of these plants should consult Gray's Man- 
ual or Watson's Botany of California as the following being 
popular descriptions necessarily loose some of their scientific 
accuracy. 

Larkspur. (Z>^i^Af«i«w, j/.) 

The Larkspurs are perennial herbs with palmately lobed 

leaves. Sepals five, very irregular, upper one produced below 

into a long spur. Petals four, irregular, the two upper ones 

spured at base. This plant, found in woods and damp pastures, 

has been thought to be poisonous to stock. Dr. P. H. Irish, 

formerly the Station chemist, experimented with the common 

blue larkspur (Z>. exaltatum. Ait), as follows: 

"Two well developed, healthv yearling steers were bought for the exjieri- 
ments, which were to discover whether 3ie plants nnder examination were 
injurious, and if so to note the symptoms developed. Twenty-four speci- 
mens of larkspur were taken, the tops chopped and mixed with an equal 
amount of clover grass fed to one, the roots prepared in a similar way, were 
fed to the other animal, in both cases without any apparent ill effect As 
great a quantity of the plant was fed to each as cattle under ordinary 
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PLAT1-: IV.— Ma3--Wccd, Dog's Fennel. <Atitheniis Cotula, DC. 
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titcumstances would be liable to obtain in the pasture. The larkspur used 
was mostly in full bloom and the individuals were chiefly good sized plants. 
White larkspur was next tried. Thirtv plants, well developed, in full 
flower, were fed in a manner similar to tkat noted with the blue larkspur. 
No effect noted.'* (Bulletin No 3, Oregon Experiment Station, October, 
1889, p. 25). 

Aconite, Monkshood. {Aco7iiium Fischeri, Reich.) 
A perennial herb whose general appearance is similar to that 
of the above. Leaves palmately cleft, the divisions broadly 
wedged-shaped and cut-toothed. Sepals five, irregular, the 
upper sepals being arched into a hood which conceals the spur- 
like blades of the upper pair of petals. Petals five, the three 
lower minute, the two upper on long claws. The terminal 
spikes of dark blue flowers make a handsome appearance. Very 
poisonous but fortunately quite rare in this state. The spindle- 
shaped root has been mistaken for Horse-radish {Nasturtiunt) 
w^ith fatal results. 

Wild Mustard, Wild Turnip. {Brassica campestris L.) 
Root annual or sometimes biennial. Stem round, smooth, 
much branched, two to four feet high. Lower leaves oif a blue- 
ish-green color, pinnately divided and w4th a large terminal lobe; 
upper leaves lanceolate with a broad clasping, eared base. 
Flowers bright yellow, sepals and petals four, the latter about 
half an inch long, stamens six, two shorter than the otliers, 
anthers long. Pods roundish or somewhat four-sided, two inches 
or more long and one-sixth of an inch wide, on spreading ped- 
icels, the stout beak about two-thirds of an inch long, 

The mustard has escaped from cultivation, degenerated, and 
become a great nuisance in cultivated fields and waste places. 
It does much damage in grain fields by choking out the grain. 

Where once established it is difiicult to exterminate as the 
seeds retain their vitality for a long time. Sheep are said to like 
the foliage and by their close nibbling will soon kill the plants. 
Cutting when in bloom will also kill it and a few years of clean 
culture eradicates it. 

Winter Cress, Yellow Rocket. {Barbarea vtdgaris, R. Br.) 
This plant grows in the moist rich soil of fields, and along 
roadsides, resembling the above somewhat in appearance. Root 
perennial. Smooth, erect, branching, one to three feet high. 
Lower leaves lyrate with a large roimded terminal lobe, and one 
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to five pairs of lateral lob^s, upper leaves obovate more or less 
pinnatifid at base. Flowers yellow, petals a quarter inch long. 
Pods erect about an inch long, somewhat angled, and beaked with 
the rather slender style. It may be destroyed in same manner as 
the Mustard. 

Shepherd's Purse. {Capsella Bursa-pastoris, Moench.) 
A common low-branching annual, found in neg^lected ground 
along roadsides and in gardens where it grows to the height of a 
foot or more. Leaves pinnatifid, growing mainly from the base 
of the stem and spread flat on the ground, stem leaves lanceolate, 
arrow-shaped, sessile. Flowers very small, white, at first crowded 
near the ends of the branches, at length forming a long leafless 
raceme. Pods on slender stalks, purse-shaped or flat triangular, 
a quarter of an inch long, broadest above and notched at the apex 
producing a large number of seeds. Does not root deeply and is 
readily destroyed by frequent hoeing, or good cultivation which 
induces a vigorous growth of more useful plants. 

Alfilaria, Pin-grass. {Erodium dciitarium, L. Her.) 

This is a valuable and nutritious forage plant belonging to the 
Geranium family^ Root annual. Stems hairy, much branched, 
spreading, seldom more than two feet high. Leaves pinnately 
divided, three to five inches long, consisting of about six pairs of 
sessile leaflets with narrow, acute lobes, stipules acute. Flowers 
small, rose-colored, in a four to eight flowered umbel borne on a 
peduncle longer than the leaves and rising from their axils. 
Sepals and petals five, stamens ten. Styles twisting spirally in 
fruit, bearded inside. The juicy leaves and stems are said b>' 
Prof. Brewer to give an excellent flavor to milk and butter. [See 
Plate II. 

Poison Oak. {Rhus diversiloba, T. & G.) 

Poison Oak is an erect slender shrub ver>' abundant in many 
parts of the state. It grows from three to eight feet high and 
sometimes becomes stouter climbing by rootlets. Leaflets ovate 
or elliptical about two inches long, the three lobes and the teeth 
obtuse. Flowers whitish, one-.sixth of an inch long, in loOvSe 
axillary, peduncled panicles. Fruit white, one-fourth of an inch 
in diameter, compressed. 

The Poison Ivy {R. Toxicodendron, L.) resembles this but 
difliers in its sharply toothed, acuminate leaflets, and nearly 
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sessile panicles which are more dense in fruit. Both species are 
poisonous, causing a severe cutaneous eruption accompanied by 
an intense smarting or itching. 

Sweet or Tree Clover. {Melilotus alba, L.) 
An erect, annual, or biennial herb growing from two to four 
feet high. Leaves pinna*^ely trifoliate; leaflets obovate, toothed 
and truncate, fragrant in drying. Flowers small, white, borne on 
slender pedicels in spike-like racemes. Pods ovoid, leathery and 
wrinkled. The seeds resemble those of Alfalfa with which it is 
sometimes planted. It has been recommended as a honey plant 
and for soiling, but it is seldom used as a forage plant as cattle do 
not eat it when they can get other food. 

Bur-clover. (jMedicago dcntiailata^ Willd.) 

This is a smooth annual belonging like the above to the Bean 
Famil}^ {Legumi?iosae), which like its near relative Alfalfa {M, 
sativa, L.), is valuable as a forage plant. Stem prostrate or 
ascending; Leaves pinnateh'' trifoliate, leaflets obcordate, toothed 
above. Flowers small, yellow, usually three to eight, in a small 
cluster. Pods compressed, spiral, strongly net-veined; the thin 
keeled margin armed wdth a double row of hooked prickles which 
adhere to the wool of sheep causing much damage. It fruits 
abundantly and the pods, which remain good until the winter 
rains, are eaten greedily by sheep and cattle. 

Wild Gourd, Big Root. {Jilcgarrhiza Oregona, Torr.) 

Stems elongated, climbing from large, spindle-shaped, peren- 
nial roots. Leaves cordate, five to seven lobed; tendrils two to 
five cleft. Flowers small, white, in early spring, monoecious the 
sterile in racemes, the fertile pedicelled and solitary growing from 
the same axis. Calyx bell-shaped, teeth very small. Corolla 
rotate, deeply five to seven lobed with papillose segments. The 
young fruit with soft spines, matured firuit unarmed; seeds an 
inch in diameter and half as thick. The most effective method 
of destroying Man-in-the-ground is to make a deep hole in the 
roots with a crowbar and fill it with coal oil which causes them 
to rot. Strong brine has been used in the same way but is not 
as eff*ective. 

The sunflower family {ComposiUe) contains many weeds 
which we are compelled to onrit for want of space. The general 
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rules for destroying weeds given on page 5 will prove eftective, 
aS wall also the methods given for Canada thistle on page 14. 
Spiny or Dagger Cocklk-bur. {Xanthium spinosum, L.) 

A coarse annual found in farm yards and in waste pi aces along 
roadsides, etc. Stems, two to four feet high, much branched, 
bearing long slender yellow triple spines, an inch long and verj- 
sharp, at the base of the alternate lance-ovate leaves. The leaves 
are white-downy beneath and attenuate to both ends with a short 
petiole. 

Heads monoecious, pistillate flowers enclosed in a btir-like, 
ovoid, closed, two-celled involucre armed all over with strongly 
hook-tipped prickles which cause great annoyance in the fleeces 
of sheep. Clean culture with a hoed crop, or seeding with 
clover, will with frequent mowing keep the plant subdued. 
TarweED, {Madia sativa, Mol. var. congesta, T. & G.) 

A viscid, hirsute, glandular, heavy scented annual two to three 
feet high. Heads sessile, many flowered, in crowded clusters 
opening in early morning and in cloudy weather. Ray flowers 
five to twelve, disk flowers same number. Akenes, narrow, 
angled, smooth, and destituteof pappus. Leaves lanceolate, entire, 
the upper alternate. The whole plant is covered w4th a tar-like 
secretion which adheres to clothing etc. , thus aiding in distribu- 
ting the plant. This and the Dog's Fennel are a curse to w'estern 
Oregon and their destruction should be required by law. Wc 
can give only general remedies such as underdraining which in 
"white land'' has proven of much value in destroying this vile 
weed. Keeping the plants cut down and burning over the infest- 
ed fields is also good. The seeds will stand a hot fire and often 
remain in the soil a long time before germinating. 

A parasitic fungus (probably Coleosporiuni Madias, Cke., though 
it is not given in Farlow's Host. Index as occuring on this plant) 
was very abundant in the fall of 1891 and proved quite destruc- 
tive. [See plate III. 

May- Weed, Dog's Fennel. (^Anthemis Cotula, DC ) 

Root annual. Stem one to two feet high, erect and simple be- 
low or with spreading branches at the base. Leaves numerous, 
alternate, one or two inches long, twdce or thrice pinnate, the fine 
segments giving them a feathery appearance. Heads radiate, 
terminating the long slender branches; disk yellow, globular y^ 
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PLATE X.— Peppcr-weei. i(>i7ni squat rosa. H. & A.) 
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PLATE VI.— Canada Thistle. {Cnicus arvensis, Hofftn.) 
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inch in diameter. Disk flowers fertile, the upper with chaffy 
bracts, ray flowers neutral, white. 

This strong scented and bitter tasting weed is now naturalized 
in pastures and along roadsides, delighting in hard dry soils. 
This weed though one of the most abundant in the State may be 
readily destroyed by mowing, when it is coming into bloom, and 
burning the tops. If none are permitted to seed the land will 
soon be freed of this pest. [See plate IV. 
White- WEED, Ox-eye-Daisy. (C/zr>'jfl:«M^;/iww Leucanihcmum L.) 

A few branched perennial, one to two feet high, stem sparingly 
covered with narrow coarsely-toothed, obovate leaves, the upper 
sessile with a clasping fringed base, the lower ones petioled. 

The stem and branches are each terminated with a single head 
of flowers about an inch and a half in diameter. Within the 
thin scaled involucre are two kinds of flowers — an outer row of 
flat, showy, white ray florets and a central cluster of short, tubular, 
3'ellow disk flowers— both of which are fertile. 

This though a native of Europe is widely spread over the 
United States, in some cases it has escaped from flower gardens, 
in others it was introduced in grass or clover seed. It spreads 
rapidly both by the creeping root-stocks and by the abundantly 
produced seed. 

Its history in Benton Co., is as follows: In 1879 or 1880 Mrs. 
Fridley sent east for Margarite seed which she sowed in her 
garden. In three years the plant had run wild and become 
thoroughly established; it spread rapidly and the gain each year 
was four or five rods. It traveled toward the east and south 
faster than to the west and north because the prevailing winds 
are from the west and north. 

If the land is kept fertile, seeding heavily with pure grass and 
clover seed will keep the daisies down so that the few remaining 
plants may be readily destroyed. The close grazing of sheep will 
soon exterminate it. In wheat land the summer fallow, plowing 
twice during the season is said to be efiective. [See plate V. 
Canada Thistle. {Cnicus arvensis, Hoflm.) 

This plant differs from the common Bull Thistle (C lanceola- 
ius, Hoffm.,) for which it is often mistaken, in its slenderer stem 
and branches, in the thin, narrow, curled and more deeply cut 
leaves, less rigid prickles and smaller flower heads which are 
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about half an inch in diameter. It is more difficult to destroy 
than the common thistle as it is a perennial spreading by long 
underground stems, which penetrate deeply into the soil, often 
below the reach of the plow. 

These rhizomes extend horizontally in all directions and being 
furnished with buds send branches to the surface where the first 
year radical leaves are developed and the second year serial stems 
which bear flowers and seed. The second autumn these die 
down to the ground but in the spring the rhizomes again send up 
numerous branches which soon cover the ground, the plants 
spreading with suprising rapidity from year to year. 

This '* Cursed thistle" is also propagated by seeds which sup- 
ported by the downy pappus are often carried long distances by 
the wind. Like most of our troublesome weeds it was introduced 
from Europe and has become permanently established in this 
country. It has been reported from the following localities in 
Oregon : 

Benton County, Moses Crai§, Corvallis. 

Clackamas County, L. P. Williams, Oregon City. 

Curry County, E. A. Thorhaven, Langlois. 

Harney County, D. Overton, Drewsey. 

Lane County, S. C. Sparks, Thurston. 

Marion County, Eugene Brown, Silverton. 

Sherman County, Isabel Reed, Moro. 

Umatilla County, S. K. Coe, Milton. 

Washington County, K. Sattler. Buxton. 
Eugene Brown says: **It seems the thistle is very abundant in Marion 
county. The first start in this neighborhood was about twenty years ago 
when a man bought a new separator from the East. The spot on which the 
machine was set up and first run was found to liave a number of fine Cana- 
da thistle plants the next year. A neighbor who had a number of patches 
on his place last season — supposed to have been bought in seed grain — tried 
my plan of salting them and exterminated about a quarter of an acre." 

L. P. W-ILUAMS says; "Canada thistle has been growing on this fanii 
seven years, it has never been allowed to seed but has spread from the roots. 
Three years ago it occupied ten square feet now it is spread thinly over 
twenty square feet. After repeated trials to down it I pronounce it impossi- 
ble unless each root is dug out carefully. I have had tlie best success in 
putting it back by letting it bloom, cutting it two inches under ground then 
salting and covering with dirt, under this treatment it did not show itself 
imtil late the next spring. I always bring every fragment of thistles cut to 
the house and burn in fireplace. ' ' 

How TO DESTROY CANADA ThISTLES. 

Frequent deep plowing will, in shallow dry soils nearly always 
de.stroy the thistle but in light, rich, moist soils this usually fails. 
Wherever a dense sod can be formed seeding will be found the 
easie.st means of destruction; though not so rapid as plowing, 
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hoeing, salting, or burning where these means are available. On 
rich bottom lands or in ground filled with stumps, a grass sod will 
be found the best destroyer. If the land is not rich enough to 
form a good sod manure it. Mowing when the thistle is coming 
into bloom does not destroy the plant though it checks its growth. 
Applying kerosene oil to the roots after cutting is effectual and 
practicable in small patches. In stony ground the scythe, salt, 
and sheep will be found good destroying agents. If the thistles 
are in fence-rows move the fence and plow. One object of 
thorough cultivation is that all thistle seeds may germinate and 
be destroyed at once and not lie dormant in the ground coming 
up a few^ at a time to reseed the field 

The seeds resist every- thing but a hot fire, and Dr. Millspaugh 
says: ''The larger the fire, the better, it would be more profitable 
to use a bam or two for fuel than to allow this weed to grow and 
mature seed." Caution, Plowing and stirring the soil when in- 
fested with this weed, unless thoroughly done, only multiplies 
them, so permit no leaves or roots to remain and burn the plant 
immediately after cutting. [See plate VI. 

Common or Bult. Thistle. {Cniais lanceolaius, Hoffm. ) 

This is a biennial, producing the first year simply a tuft of 
large spiny leaves spread out flat upon the ground but the second 
3^ear it sends up a stout, erect branched stalk two to four feet high. 
The pinnatifid leaves are about five inches long and the lobes 
are provided with sharp, stiff spines. It may be distinguished 
from the Canada thistle by the larger flower heads, one to one 
and a half inches in diameter, and the sessile leaves cobwebby 
beneath with margins running downi the stem as ragged wings. 
This objectionable weed, which delights in a rich soil, is common 
in pastures and along roadsides. It should be carefully destroyed 
as the seeds supported by the spreading pappus are carried long 
distances through the air scattering the plant far and wide. The 
Bull Thistle is easily killed by keeping it cut just below the sur- 
face of the ground as the plant is sure to soon die of exhaustion. 
Any of the methods suggested for exterminating the Canada 
thistle will destroy this. [See plate VII. 

Burdock. (^Arctium Lappa, L.) 

This is a coarse, large leaved, biennial found in waste places 
and in rich soil about dwellings. It has a thick branching stem 
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two to four feet high, with heart shaped leaves, the lowest on long 
stout petioles, the upper nearly sessile. Flower heads nearly 
round, about an inch thick and of a piuple color, occuring in small 
clusters at the ends of the branches. The floral scales are ab- 
ruptly tipped with an awl shaped hook by which the "burs*' ad- 
here to the wool of sheep or the hair of cattle. 

It is easily destroyed by cutting off the root a few inches below 
the surface of the ground, or by mowing when in bloom and 
burning the tops. [See plate VIII. 

French Pink, Star-thistle. {Centaurea Cyanus, L.) 

Stem branched two to foiu- feet high. Leaves alternate, lance- 
linear, sessile, entire. Heads large, solitary, many-flowered; the 
neutral marginal florets blue, enlarged and conspicuous, the cen- 
tral ones purple, perfect. Scales of the globular involucre fringe 
margined. Pappus shorter than the oblong compressed akene. 

A troublesome weed in grain fields becoming common in West- 
ern Oregon. As it is an annual it may be destroyed by keeping 
it cut and not permitting it to ripen seed. 

Sow-thistle. {Sonchus oleracea, L.) 

A smooth, leafy-stemmed annual, two to three feet high, of 
coarse appearance, with paniculate, many-flowered heads of 
yellow flowers. Leaves runcirate-pinnatifid, with short, soft, 
spiny teeth clasping by a heart-shaped base. Involucre thick- 
ened at base, scales imbricated. Pappus of copious white cap- 
pillary bristles, united at base. Akenes compressed, scabrous, 
many ribbed but not beaked. Waste grotmd and in gardens, 
easily destroyed by cultivation. [See Plate IX. 

Pepper-weed, Skunk-weed. {Gilia squarrosa, H. & A.) 

A rigid, stout, much branched annual, very glandular and 
pungent, smelling like its namesake and causing a flow of tears 
when broken by threshing. Leaves twice pinnatifid, the upper 
bracts spinescent. Corolla blue, slender, tubular, half an inch 
long, shorter than the entire calyx lobes. Abundant ever>- 
where. Keep it cut down. [See Plate X. 
Dodder on Alfalfa. 

This Dodder {Cusaiia racemosa, Mart. var. Chiliaiia Eng.) is 
parasitic on Alfalfa or Lucerne {Medicago sativa, L.) The Dod- 
ders are leafless annual herbs with thread-like yellowish stems 
rising from the ground and becoming parasitic on the bark of 
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PLATK XVIl— Wild OatR. (AvrMa fatua. LJ 
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herbs and shrubs around which they twine and to which they 
adhere by means of suckers through which they draw juices from 
the host plant. The lower part of the stem then dies, but the 
threads develop rapidly until a circular patch of Alfalfa is covered 
by the Dodder and becomes so weakened that it turns brown and 
dies. 

Remedies: First, plant only pure seed, dodder seeds are 
similar to 4hose of Alfalfa but can be separated by careful screen- 
ing. 5!ffd?«e/, if the meadow is but slightly infested, mow and 
destroy the infested patches as soon as seen, and if no patches 
are allowed to seed the Alfalfa will be saved. If, however, the 
meadow is full of dodder plow up the Alfalfa and plant other 
crops for a few years when all the Dodder seeds will have 
germinated and died for want of a suitable host on which to 
feed. Third, never save an infested crop for seed. 
Mullein. {Verbasaitn Thapsus, L.) 

A tall, woolly, biennial herb with alternate, decurrent leaves. 
Stems erect, unbranched, three to six feet high. Leaves oval- 
lanceolate, entire, six to twelve inches long. Flowers bracteate, 
bright yellow, in dense terminal cylindrical spikes. Plate XI 
shows a specimen collected by the author in Benton county.. 

The Moth Mullein {V. Blattaria, L.) differs from the above 
in the smooth, slender stem and serrate not decurrent leaves. 
Lower leaves petiolate often pinnatifid, the upper sessile clasping. 
Flowers white or yellow in a long raceme, pedicels about an inch 
long. Filaments bearded. Both these plants produce a vast 
number of seeds and should be carefully destro^^ed b}- digging 
up the roots when young. 
Narrow-leaved OR English Plantain. {Piantago lanceolata L.) 

A stemless perennial, with hair>^ stongly ribbed leaves four to 
eight inches long and tapering towards both ends. Scapes several, 
one to two feet high, spike one to two inches long, nearly cylin- 
dric, dense-flowered. Seeds oblong, convex on one side concave 
on the other, shining, brown or amber-colored. 

This plant, though a native of Europe, is now found throughout 
the entire country in pastures, meadows and lawns. Some con- 
sider it a good forage plant for sheep and cattle. The seed is 
easily distinguished from that of grasses and other forage plants, 
which should be carefully examined before planting. If the weed 
is once established, plow it under and cultivate the soil for a few 
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patches may be destroyed by cutting off the 
)elow the surface of the ground with a sharj 
of clover or grass would perhaps choke it < 
I. 

w OR Curled Dock. (Rumex crispus, L.) 
nnial herbs with an acid juice. Stems smooth 
gh, from a fusiform root. Leaves narrowly \ 
ite, wavy-curled, about six inches loi\g on 
licles open with numerous dense whorls of 
flowers. Akenes a line long, three angled, win 
royed by pulling up the roots when the grou 
ate XIII. 

HEEP Sorrel, Red Top. {Rumex Acetosella, 
\ is a dioecious plant which spreads rapid] 
ling rootstocks. The stems are about a foot 
and somewhat angular. Foliage very acic 
e taste. Lower leaves are arrow-shaped and 

ones sessile. Flowers small in red or pu] 
lit three angled, wingless. As it grows 
n poor thin soils, improving the land by 
time and fertilizers is the best method of e; 
h good cultivation the growth of other plants 
out. It may also be subdued by keeping tli 
3wed for a short time. [See plate XIV. 
►, CarleSS weed. {Aniaranius retroflexus, L. 
jct annual two to four feet high with dull ^ 
late, long petioled, alternate leaves. Flowers mi 
:, erect, scarcely spreading crowded terminal s] 
ate, pointed, twice the length of the calyx. C 
s and in gardens as does the following, pi 
I young is easy and effective. [See plate XV. 

Lamb's Quarters. {Chenopodium album, 1 
1. Stem erect, branched, striate, two to foiu 
3, rhombic-ovate, one to three inches long; 
r lanceolate. Panicle strict or somewhat sprea 
lous, densely clustered in close spikes. Whole 
plate XVI. 

Wild Oats. {Avena fatua, L.) 
30sed, by some, to be the original of the culti 
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oat {A, saiiva, L.) which it closely resembles and which is said to 
readily degenerate into this. Though an annual it will 
effectually run out any crop and take entire possession of the 
soil. It ripens early and shells easily, the kernel when ripe is 
nearly black and attaches itself to clothing, grain bags, etc. 
The cleaned grain weighs from twelve to eighteen pounds per 
bushel and is sometimes ground as a food for stock. The lower 
palet [chaff] is rough and covered with long brownish hairs. 
The long, rigid, bent awn is very sensitive to changes of 
moisture and by its twisting readily burys the seed in damp soil. 
The wild oat is ver>' abundant in fields all over the state and is 
sometimes sown for fodder; it is said to make a fair quality of 
hay for horses and cattle if cut early. Sow only pure seed. 

Plow the soil well in the spring making a good seed bed which 
will induce an early crop of wild oats, when they are four or five 
inches high plow under and repeat this process of turning under, 
pasturing with sheep or pulverizing with a spring tooth harrow 
as long as the plants come up; thus the seeds already in the soil 
will germinate in one or two seasons instead of coming up a few 
at a time; if the work is carefully done and no plants permitted 
to produce seed the ground will be free in a few years. This is 
a tedious process but there is no royal way to kill the wild oat, 
unless it be seeding down the land for three or four years. [See 
plate XVII. 

J. P, Taylor of Cottage Grove, Lane Co., says: "I have tried mowing, 
raking up and hauling wild oats off the land with good results; turning in 
sheep to eat the missed stalks and heads before they get dry and to keep 
the after growth from going to seed. The ground is as eflfectually cleaned 
as by fallow plowing but can not be put in as early in tlie fall." 

Chess or Cheat. {Bromus secalinus, L.) 
Chess is a coarse annual grass, with large spikelets, which 
when properly cured makes excellent hay and large quantities 
are annually saved for this purpose in some parts of the state. 
Culm or straw three to four feet high. leaves six to twelve 
inches long, narrow, earless, rough and hairy on upper surface, 
sheath entire. Panicle spreading, spikelets oblong-ovate, turgid, 
smooth. Glume longer than the palet, short awned. This plant 
has occasioned considerable discussion because under certain con- 
ditions a large amount of cheat appears in wheat fields where 
there has been none for a long time previous, causing the idea 
tliat the wheat had turned to chess, which is not so. Sow only 
pure seed and keep the grass cut. [See plate XVIII. 
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Couch, Quick or Quack Grass. {Agropyrum rept 
A perennial grass with white, jointed, creeping, und 
stems which interweave forming a stiff sod. Culm 
high, smooth. Leaves rough, four to ten inches long, 
narrow, Spikelets four to eight flowered, awoi shorter 
flower. Very troublesome in cultivated ground becauj 
vitality of the rhizomes and seeds. The best remedy is 
plow up the rhizomes and bum or feed them to cat 
plate XIX. 

Common Brake or Fern. {Pteris aquiliyia, ] 
Rootstock blackish, cord-like, creeping widely und( 
Frond dull green, two to three feet wide, three-branch 
summit of an erect, stout stalk one to four feet high. . 
all over the state forming thickets four to seven feet 
several acres in extent. Stipes not articulated to the : 
Branches of the frond widely spreading, twice pinnate ; 
oblong lanceolate; the upper undivided, the lower pinns 
obtuse lobes. Spores in a continuous slender line occuj 
•entire margin of the fertile frond and covered by its refle 
There are two forms known as the Big Fern and the Lil 
the former attains a large size in the foot-hills while i 
grows in the valleys, where it causes much damage by 
out the crops. Some have recommended cutting it for 
the dust-like spores are apt to cause indigestion and syi 
horses similar to those of '* Blind-Staggers.'' Good 
plowing and the spring-tooth harrow will soon destroy 
plate XX. 

Acknowledgments. 

In preparing this bulletin we had to depend in a grea 
upon our correspondents for information and we take tl 
tunity to thank those who have aided the Station b) 
specimens of plants growing in their vicinity and answe: 
tions regarding their flora. It is through such friendly 
tion in Station work that the best results can be acco 
as it is impossible for the Botanist to individually vis 
tions of the State and make a study of the noxioi 
forestry, injurious fungi, etc., without neglecting his 
the College. When you find a weed or fungus that ii 
become injurious, or a plant that may prove valuable f( 
write to the Station about it and we will help you all v\ 

For much of the information in this bulletin we are 
to the Manuals of Botany, to Darlington's American '^ 
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our circulars, aud to the Bulletins of various Experiment Sta- 
tions. We have selected and placed in an accessible form as 
much as our limited space permitted of what is now known 
regarding Oregon weeds. All the work was done during the 
rainy season on an unfamiliar flora, which accounts for the ab- 
sence of many weedy plants, some of which, may appear in a 
future bulletin. 

I desire to express my obligations to E. F. Pemot, of our De- 
partment of Photo-engraving, who has spared no effort to make 
the half-tone engravings perfect under existing conditions. . Our 
thanks are due to Dr. Geo. Vasey, Botanist of the Department 
of Agriculture for assistance in procuring the electro-types used 
in this bulletin and to Geo. Marx, chief of Division of Illustra- 
tions, fop making them. 

How TO SEND Plants for Identification. 

Remember that the Station was established for your benefit 
and if at any time you desire information concerning plants 
growing on your farm, or along the roadsides, or about any plant 
disease, we will be glad to answer your questions as fiilly as pos- 
sible. Questions about plants should be accompanied by speci- 
mens, so we may know just what plant is meant. Fragmentary 
or imperfect specimens are so often sent to botanists for identifi- 
cation that it is necessary to state here what is needed to cor- 
rectly determine a plant. 

The specimens should be complete, that is, they should include 
the flowers, fruit, leaves and if herbaceous a portion of the root; 
often the root-leaves are different from the stem-leaves, so both 
should be sent. Of woody plants a shoot six or eight inches 
long bearing leaves and flowers and accompanied by the fruit, if 
jxjssible, will be sufiicient. Specimens may be preserved by 
placing them under pressure between sheets of newspaper imme- 
diately after gathering, changing the papers every day for four 
or five days, after which they will keep indefinitely. All speci- 
mens should represent the typical form except when the object 
is to show some abnormal growth. Number the specimens, 
wTapping each species separately in old newspapers, and send in 
an unsealed package with your name and address, preceeded by 
the word from, plainly written on the outside. The postage is 
one cent an ounce which must be fiilly prepaid or the package 
will not be forwarded. In the accompaning letter state the date 
and place of collection and whether the plant is considered me- 
dicinal, poisonous or we^dy, with any other information you 
consider of interest. 

Address all communications relating to plants to 

BOTANIST, EXPERIMENT STATION, 

CoRVAi.i<is, Oregon. 
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THE SUGAR BEET IN OREGON. 



By G. W. SHAW, A. M. 



In accordance with the plan set forth in Bulletin No. 17, published by 
this Station in February, 1892, experiments as to the possibility of raising 
beets for the manufacture of sugar in Oregon have been continued during 
the past year, and the results, together with other points of interest and 
importance, are set forth in this bulletin* 

The reasons for undertaking the investigations may be stated as fol> 
lows: The United States consumes annually about 2,000,000 tons of sugar^ 
and the demand is constantly increasing. At present the American people 
are consuming annually 59 tbs per capita of imported sugar and only 9 tijs 
per capita of American sugar. To pay for this imported sugar our conn* 
try has sent to Europe during the last few years about |ioo,ooo»ooo annu» 
ally, and this has been done notwithstanding there are area.** within the 
United States as well, if not better, adapted to sugar production than any 
in Europe. The Federal government* recognizing that we should be inde- 
pendent of Europe so far as possible and the more to encourage home pro* 
duction, on Oct i, 1890 abolished the duty on sugar' and in lieu thereof 
ofifered a bounty of two cents per pound for all domestic sugar testing 90® 
or more (i yi cia for all testing between 80^ and 90^) produced until July i» 
1905. If this country produced her own sugar under this law there would 
be a bounty of |5o,ooo,ooo, paid to those engaged in the business in addition 
to saving to the nation the f 100,000,000, now sent to foreign countries to 
satisfy the sweet tastes of the American people. This would certainly go 
some distance in satisfying the cry of many farmers for "more money". 

The Experiment Stations of many States have been investigating tliis 
subject for the past few years and many thousand anal>'ses of American 
raised beets have been made and there is no longer any doubt but that 
there are large areas in this country adapted to sugar beet culture. Califor* 
nia, Utah, and Nebraska are already reaping the reward of the government 
bounty and the benefits of home production, and companies are being form- 
ed in other states where the conditions seem to be favorable. During the 
year ending June 3rd, 1892, the government paid for the production of 
beet sugar the following bounties, California, 1163,511; Nebraska, 154)^9^* 
Utah, ^21,898. 

The question comes forcibly to us, can Oregon stand in the line of sugar 
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proffircfnj^ states.^ Can sfie not reap the rewards of tfiis hovmty? Orrr of 
the heaviest sugar dealers in Portland estimates that that city alone consumes 
and distribute* orer 25,000,000 poiiinds of su^ar per annum. In >dew of 
What ha* been 9aii\ it certainly i» well for u» to ask whr not keep a pwrtioii 
or all oC the nioiiej' paid for this sugar at home and also recei\-e the benefit 
of the federal botmty, gaining also tlie other advamages to be cleriN-ed from, 
this ctflture, sudi asbuilding up pro»perx>us com mimities around the factor}^ 
gi\Tng' better market for other honie productions^ and enconraging the far- 
mer to adopt scientific methods of cultivation. This manner of work, 
would iyf a necessity extend to oFtlier industries until its influence would 
be ielt in all lines c/f agriciiUural pursuits. 

If the soil and climate of Oregon are iavorable to tlie production of 
good sugar beets then there is a new and profitable industry possible for our 
f(inners arid capitalists, and according to Mr. Paddock in his ^>eecb before 
Uie IT. S. Senate, the beet sugar industrj- is more important tlian any twenty 
others in this country. It was to seek an answer to this questicm tliat tlie 
experiments were conducted. 

Tlie report of the investigations of 1891, which was published in Febru- 
ary of last year, contained a full account pf the relation of Oregon's dimate 
to^this culture, but since the edition of tlie bulletin above named was ex- 
hausted very soon after publication, and as there is still a demand for the 
bulletin a review of the work of that year i» incorporated in this report, 
which is Uierefore separiatefl into three portions; Part I ha>'ing to do witli 
the results of 1891— 1892: Part II with the results of 1892 — 1893; and Part III 
\nXh conclusion and matters of general interest connected with the subject. 

In the back of the bulletin is printed a complete table of the analysis of 
all beets which have been received at the Experiment Station in a suitable 
condition. Analyses numbered from i to 96 were made during the season 
of 1 89 1 — 1892, and those from 96 to 16 r during the season 1892 — 1893. 

Following this table will also be foiind another shownng the analyses of 
Oregon grown beets sent to Washington D. C. to the I J. S. department of 
Agriculture. In the front of this bulletin will be found a map upon w^hich 
the places where beets contiining over 14 per cent .sugar have been grown, 
and also the ax-erage of all the analyses for each county. 



Part r. 

The beet is a hardy biennial plant indigenous to Southern Europe and 
tiiorc recently introduced into Canada and the United States, and for its suc- 
cessful production depends mostly upon climate, .soil and cultivation. To 
determine the best methods of cultivation as suited to our local conditions 
requires cultivation upon a larger scale than was feasible in these investiga- 
tions besides being a line of work belonging to the Agricultural Department, 
hence no conclusions are attempted in this direction. 

Each year arrangements w^ere made \^ath farmers in different portions of 
the State to cultivate a small plat of beets, the seed being furnished them 
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hy the Station. Although there was a hearty and ready response to the 
Station's offer to furnish seed to those who would agree to forward samplets 
for analysis, acconipained by a report, — blanks for which were furnished — 
there were many who never responded to a single inquiry after they 
liad received the seed, notwithstanding the fact that they had expressly agreed 
to report results. To those whose careful culture of the beets rendered it 
possible to conduct the experiment so successfully, as well as to the 
assistant Chemist, our heartiest thanks are hereby expressed. 

In addition to those not reporting in any way there were some who 
seemed to think that no report was desired or expected if the crop was not 
successful and the results were not sufficiently large to "boom" the country. 
The Station was in pursuit of the facts in the case, and if tlie State or a 
county cannot produce good beets it is just as important for the public to 
know it, that failure may be avoided, as it is if the conditions, prove favor- 
able. The Station does not exist to "boom" any portion of the State, 
but is in search of bare fads, be they favorable or unfavorable. 

Skkd and ClTi,TiVATiON. — ^Tlie seeds used in the investigation were im- 
ported varieties, and the following directions for cultivation, which were 
taken from the most competent authorities in this country and Europe, 
were sent out with each package of seeds. 

Method of Growing Sugar Beets to he followed by those taking 

part in the Co-operative Experiments tvith 

Stigar Beets in Oregon, 

Soil. — This should, where possible, be a light loam, preferably contain- 
ing some lime. The land should be well drained. The beet gets the greater 
part of its food from the ground at a depth of 8 to 12 inches. Hence free- 
dom from excess of water is necessary. 

Preparation of Land. — The land selected should have been plowed 
the fall before planting of seed. As soon as it can be properly worked in 
the spring the land should be plowed again, this time to the depth of 12 
inches. Allow to lie until about one week before the time of seeding. Then 
plow once more to the deptli of 4 to 5 inches, and work the soil up into a 
fine and light condition (i. e., do not pack it down with a drag). After 
allowing land to lie 5 to 7 days plant the seed. The object of allowing 
the land to lie is that sufficient moisture may be drawn from below for the 
germination of the plant, and that tlie land may be warmed by the sun, 
after pulverization. No manure should be applied unless in the shape of 
well rotted compost put on in the fall. The land on which the beets are to 
be grown should be measured approximately, and enough ground planted 
so Qiat it %yill be possible to take the eightieth of an acre from the plot with- 
out including any outside rows. In ordinary soil the rows should be eigh- 
teen inches apart. In very rich less; and in poor soil more than that distance 
apart: The conditions should be such that the beets can not attain a great- 
er weight than two pounds each. The seed should be planted one-half to 
three-quarters of an inch deep, and about 20 pounds of seed to the acre. 
Plant, where possible, in Apnl. 

Cultivation. — ^This should be thorough, and should begin as soon as 
the plants show in the row. When the beets have put out four leaves, thin 
them out so as to leave the plant standing about 4 to 6 inches (not farther) 
apart in the row. The weeds should be kept down and the ground well stir- 
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red. It should be remembered that a beet which grows up out of the ground 
is worthless for sugar, also that the beets must not attain to a weight greater 
than two pounds apiece, and must be smooth and tapering in shape. 

CuMATB. — In the matter of climate Oregon seems well suited to the 
sugar beet as is shown by the following tables and the chart on the opposite 
page. Temperature curves are given for the Willamette Valley and Bast- 
em Oregon simply as a matter of convenience, the curves for Southern 
Oregon running very close to that of the Eastern portion of the State. 

The season for the growth of beets may be divided into three periods — 
that of germinating; that of plant formation; and that of sugar storing. 
The following is a comparative table showing the temperature averages for 
Germany and certain parts of Oregon during these periods. 



TEMFBRATURB TABI^ FOR PERIODS OF GROWTH, 




Periods of Growth 


Av. Temp. 
Foreign. 


Av. Temp. 
East. Org'n 


Av. Temp. 
Willam.Val 


Av. Temp. 
South'm Or 


First 

Second 


49.1 


56.0 
65.0 
64.4 


63.3 


^l 


Third 


54-8 



For charts showing the average monthly temperature for the season of 
1 891 — 1892, and its relation to the normal the reader is referred to page 10. 

As to rainfall the average amount does not differ much from that of 
beet growing regions of other countries, yet it is not so evenly distributed. 
It will be true with this as with all crops in the northwest that the seasonal 
precipitation is that to which attention should be directed, for in Oregon, as 
in California, nearly all the precipitation takes place during the "rainy sea- 
son." To show this the following table is used. 

SBASONAI< FRBCIPITATION TABIDS, f 





SPRING. 


SUMMER. 


AUTUMN. 


^^^^^ Years 
Dec.FebO*^'^ 


LOCAUTY. 










Mar-May 


Jun-Aug 


Sep-Nov 


LaGrande, Eastern Oregon 


4.10 


2.26 


2.38 1 


15.81 


2 


The Dalles, Central Oreg'n 
Albany, Willamette Valley 


2,93 


.88 


3.98 ; 


8.50 


'i 


io.07 


2.43 


8!oo 


22.76 


Roseburg,Southem Oregon 


8.2a 


1.79* 


17.60 


10 


Newport, Coast Region 

Ashland, Southern Oregon. 


11.60 


816 


10.72 


34.50 


2 


4.79 


1.61 


4.90 


11.63 


4 


Lakeview, Lake Region 


4.32 


3.09 


3.18 


6.79 


3 



*For two months only, fCompiled from State Weather Bureau data. 

Son>-"Vilmorin considers that any good soil that will grow wheat and has 
an arable stratum of 12 to 15 inches will be well suited to this culture.'' 
There is little more that need be said concerning this further than that new 
ground should never be used, and that a stiff clay soil is unfavorable. While 
soils carrying alkali do not materially affect the amount of sugar in thebeet^ 
its presence in the soil so affects the sugar stored in the beet as to render it 
difficidt of crystallization, hence beets raised on such soil cannot be used for 
the manufacture of sugar. 
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Comparative Temperature Charts. 



France 

Germany — - - - 
Willamette Valley- 



France 

Germany 

Eastern Oregon 
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Resui^ts. — The analyses made at the Station during the season of 1891 
-1892 may be summarized as follows: — 

' TABLE SHOWING COUNTY A\TCltAGE3 FOR 1 89 1. 

County No. Sugar, Purity. 

Benton -.39 12.30 74.12 

Clackamas 7 14-55 77-3o 

Columbia i 13-74 79-42 

Douglas 9 12.99 73-45 

Jackson 3 18.93 ^-99 

Lane ..'. 16 14.32 79.95 

Unn 5 13.54 79-91 

Marion i 15.99 7^-38 

Polk I 14.72 78.08 

Union....- 3 15.84 79.89 

Washington it 13.96 78.79 

Yamhill. : i 10.73 76.64 

Average 14.13 78.08 

For manufacturing purposes beets should contain not less than 12 per 
cent sugar; the typical l)eet weighing about 600 grams,* having 14 per cen t 
sugar and a purity of about 80. An examination of the results reveals that 
the analyses had a wide range: viz: from 6.77 per cent to 22.44 per cent sugar 
in the juice. Of the 95 analyses made 8 fell below 10 per cent; 76 showed 
over 12 per cent and 37 over 14 per cent sugar. An average of 81 analyses 
for Willamette Valley shows 13.76 per cent sugar and a purity co-efEcient 
of 77.89; the average beet weighing a little over iX pounds, while an average 
of 10 analyses of beets from Southern Oregon showed 13.38 per cent sugar 
with a little larger beet. For the entire state the average weight was 608.5* 
grams; sugar in juice 14.13 per cent; purity 78.08. 

Yield and cost. — An attempt was made to collect reliable data as to 
these items, but the reports received were very meagre. Tlie average of all 
reports concerning yield was 20.5 tons per acre, the extremes being 5.1 and 
44.2 tons So far as reports were received the cost of production ranged 
from 11.25 to 24.18 per acre, some including harvesting and some not, which 
represented all hand work. This subject is treated more definitely in Part II. 

Enemies. — There were but few pests reported as troubling tlie sugar 
beet. The most to be feared is perhaps, Monoxia guttulata^Q& reported by 
Prof. F. Iv. Washburn and described by him in Bulletin No. 14, of this 
Station. 

There was also sent to this Station another insect which was said to be 
troubling the beets in Clackamas county. This pest known as the * *flee beetle' ' 
— Phylotreia decipiens (Horn) belonging to the family Haltidda — is about 
% inch long, and of a black color. They are found on radishes, turnips, 
potato vines etc. It is not likely tliat they are a serious enemy to the sugar 
beet. 

The *'cut worms" were also reported to have caused considerable dam- 
age to the beet in Central Oregon. In fact, they were reported as having in 
some instances destroyed tlie entire crop. 

Gophers also caused some trouble in Benton county and are said to 
have shown a decided preference for the sugar beets. 
•A gram corresponds approximately to .05528 ounces. 
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Part 11. Experiments of 1892—1893. 

PiAN. — As in the experiments of the previous year the beets were 
raised in different portions of the state, the seed being more generally dis- 
tributed and more varieties used. From the experiments of the previous 
year it had become evident that beets containing a high percentage of sugar 
could be produced, hence in the experiments of 1892 — 1893 it was sought 
not only to confirm the results of the preceeding year but also to ascertain 
something more definite relative to the cost and the yield, and a few points 
of scientific interest. 

For the investigations of 1893 the following varieties were used Desprez, 
Early Rose, Vilmorin Improved, Klein Wanzlebener and White Imperial 
all of which are favorite Vinds, the first being much used in California. 
Unfortunately the seed was delayed in reaching us so it could not be 
distributed to the farmers as early as it should have been to secure the best 
results. Had the seed reached us in due time it could have been put into 
tlie ground in April for at that time there was a favorable time for seeding, 
but by the time the seed had been distributed cold weather set iu and con- 
tinued till May after which the weather became very dry rendering the 
conditions for a fair trial very unfavorable. The temperature conditions for 
the season are indicated on the charts given on the following page> which 
also give the normal temperature and that for the previous season^ 
The rainfall for the season was below the normal and reports all read 
* 'very dry," "extraordinarily dry," **weather very unfavorable." In fact 
nearly all the beets in the Eastern portion, of the state failed to mature, and 
in many instances the seed failed even to germinate^ So far as the season's 
climate is concerned, then, the experiments were greatly handicapped and 
we were "in pursuit of knowledge under difficulties". 

The cultivation for this season was the same as for tlie previous year ex» 
cept that the rows were placed 20 inches apart. 

Owing to the disturbed condition of the experiment the results are doubt-^ 
less poorer than would have been the case had the season been one of more 
nearly normal condition. Still the results confirm the conclusions of the 
previous year that Oregon possesses the conditions necessary for the pro- 
duction of excellent beets for tlie purpose of beet sugar manufacture^ 

The complete analyses for this season are recorded in the table at the 
back part of this bulletin being numbered from 96 to 161 inclusive. 

In the following table are recorded such cultivation notes as were re- 
ported for the above numbers and while they may not be of intei;est to the 
general reader, it is hoped they will be . of value to those who desire to 
study the matter of sugar beet growing in Qregon. 
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Comparative Temperature Charfsr. 



Normal for Eastertr Oregon 

Mean " " " 1891 

^ •• *" ** 1892 , . . . 



Normal for Willamette Valley 

Mean " '* " 1891 

" 1892 
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Summary of Results for 1892. 

Seed was sent to 140 famiers 20 of whom reported absolute failnre of 
crop on account of unfavorable weather, and two on account of insect pest«i 
and scjuirrelvS. 

The average o{ all analyses for the State was 15.7 per cent sugar in the 
juice with a purity of 78.08 against 13.75 per cent and a purity of 77.57 for 
last season. Out of the 65 analyses made on!y 11 indicated less than 12 per 
cent sugar in the juice, and 41 samples indicated over 14 per cent, the e-\- 
treines being 9.4 per cent and 23.8 per cent Tlie average for the different 
natural di\isions of the state were as follows: 

Willamette Valley, 44 samples... 14.7 per cent. 

Eastern Oregon, 11 samples 19.2 „ „ 

Southern Oregon, 10 samples 15.1 ,, 

Expressed by counties the averages are as follows: 









-< I < ^ < S^^i g£^ v| 

6 < o < o <u< 8* S^ 

y. z _ z . _s "^ 

Benton.. 39 12.30 20 12.80 5 14.34 12.30 12/57 

Clackamaa 7 1455 i »5-io 3 15.3^ 14.62 14.87 

Columbia. i T3.74 o 3 15.30 13,74 14.91 

Coos o o 5 14.56 14.56 

Douglas 9 12.99 9 15-^ r 17.74 14.28 14.48 

Jackson 3 18,93 i 15.00 i 18,94 17.94 18.34 

Ijane 16 14.32 2 15.20 6 14.24 14.42 14,40 

Unn 5 13.54 I 17- 10 I 14- 15 H'^3 H-^5 

Marion r 15.99 ^ '3.^ 2 14.15 M.59 14.3^ 

Polk T 14.72 5 U-50 I 12.10 14. j4 14.19 

Union....... 3 15.84 7 19.80 2 14.32 18.61 17.89 

Washington i . 13.96 10 15.50 3 12.49 14.69 14.41 

Yamhill r 10.73 5 ^3*70 o 12.96 12,95 

Josephine o 2 15.70 o '5.70 15.70 

Wasco o I 21.10 o 21.10 21.10 

Malheur ..... o 1 20.20 o 20.20 20.20 

Sherman o o i 13.55 13.55 

Umatilla..... o o ._._ - 1 15.12 15.12 

Gleaned from Reporta 

96. — **The beets have gained 30 lbs. to the row ( 85 feet ) since Oct. 1st." 

97. — "Owing to the heavy rains in April, planting was very late, and 
drought later reduced the aggregate yield. 

The land was new, had been in potatoes one year, no manure was used, 
.H little plaster was sown at planting time. The result is not flattering but 
shows what may be done under very unfavorable conditions;upon land which 
had been longer in cultivation, and^dth a fevorable season I should feel 
Rure of 15 or 20 tons per acre. I base my "price per ton" upon, not less 
than 10 acres and a yield of 15 or 20 tons per acre, with cost of raising re- 
tluced to a minimum by using horse power." 

104. — **I think sugar beets could be raised for J5.00 per ton in a favora- 
ble season." 

109. — "The ground received water by sub-irrigation from sulphur 
uprings.** 

117, — "Ground was two dry when seed was planted," 
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123. — * 'The season was verj* unfavorable and the cultivation was not 
perfect," 

ii8. — "At $4.50 per ton the whole crop would have to be taken.** 

130. — "During the latter part of September and first of October about 
•10 per cent died and rotted from top downward.'* 

137. —"I had bad luck with the seed sent me. Only 40 per cent of one 
lot came up and of another lot only about 50 per cent. So that without 
transplanting I could give only an approximate estimate of the yield per 
acre. I could not afford to grow them at any price around J4.00 per ton. I 
can use ray land to better advantage with other crops. This was my first 
experience with any thing of the kind and fould improve 50 per cent 
another year,*' 

J44, — "My plot of beets were a partial failure the seed sown in drills 
on the loth of May. It was then raining and continued wet and cold for 
three weeks and only about one-third of the seed came up. These grew 
well, however, during the season, free from insects or disease." 

151.— "This has been a very bad season for testing anything in the na- 
ture of beets. I do not think beet culture would be a success here without 
irrigation.*' 

161, — "Beets should have been gathered before receiving so much rain 
— should be planted in April.'* 

Concerning the failures most of the letters read about as the following: — 

The Dalles, Oregon, Oct. 29, 1892. 
G. W. Shaw, Chemist Or., Exp. Station, 

Dear Sir: — I am very sorry to announce to you that I have none what- 
ever. I planted the seed sent to me carefully and though late when planted, 
quite a good many seeds germinated. When the scorching weather came 
they drted up as did most all of my garden. The only root crop which 
amounted to anything with me was carrots which do finely here. I am sor- 
ry to report thus but do not see that I could in the least help, matters. The 
soil was in fine tilth (summer fallowed the year previous) and free of weeds. 
I used a Planet, Jr. seed drill to plant the seed and cultivated them with a 
Planet, Jr. wheel hoe, besides doing a little hand weeding. With best wish- 
es for success to your efforts, I am, Yours truly, 

Albert S. Roberts, Box 107 The Dalles. 

It will be evident from the data given above that in spite of the un- 
favorable conditions the results have surpassed those of a year ago. 



Part III. 

As before stated, one of the things sought by this year's experiments 
was relative to the yield that might be expected from a sugar beet crop. 
The data given below will be drawn from the experiments of the entire two 
seasons. Altogether the reports for the present season are quite complete 
on this point. The results g^ven are calculated from a measured plot accord- 
ing to the following instructions which were sent with each package of seed, 
this being the method used by the U. S. Department of Agriculture. This 
method was used in order that the results obtained might be comparable 
with those obtained elsewhere. 

"When the beets seem to be mature select an average row and pother 
every plant along a distance which should vary as follows, according to 
width between rows; 

From rows 16 inches apart gather 75 feet* 

a a jg u «« it ^^ u 

•' " 20 " " " 59.8 ** 

22 " " " 54^ " 

H « 2^ « U U gQ II 
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The number of beets growing in the row, of the length above mention- 
ed, must be counted. The tops are then to be removed, the beets carefully 
washed free from dirt, wiped and weighed. When the row is not long 
enough to meet the conditions, take enough from the adjacent row to make 
up the required length. The number of beets harvested multiplied by 435.6 
will give the total number per acre. The total weight of beets harvested 
multiplied by 435.6 will give the yield per acre/* 

Upon the above basis the following reports were made: 
J. S. Powell Benton 15.8 M, Snyder Linn ^ 11.7 

a R^w^ff:::;:: - ::::;: 11 w. e. smith Mameur... «>., 

" 38.0 J. Voorhees Marion 21.5 

C. J. Bishop ** 23.9 J, W. Beatty " 45.0 

William Bogue " 15,1 Average ^ 33.2 

^^^"^8^ '^'' A. W.Lucas Polk 30.0 

A. J. Thompson Clackamas 9.3 J.D.Stewart " 21.7 

_ . , ^ , CD. Nain " 44.4 

D, S. K. Bmck Douglas.... 25.0 ^^ ^ J 

W. L. Tower " .... 8.2 ^ -^ • 

B. D.Dyer " .... 6.7 M.J. DufF> Union 5,0 

M. Lemmer " .... 17-4 J, E. Rynolds " 22.0 

J. H. Bard ** .... 40.4 Average 13.5 

,„ '* ^^ !! • ^t] J. H. Rinck Washington 17.0 

W. H. Norcross .... 17.4 •* .« ** 10 «; 

Average 21.6 John Henry.. V.'.V.V.V. " '.'Z 5;© 

Edward Albright... Jackson 12.0 ?-^-^^^f,^ \\ '4.o 

^Z WttU ** 27 A J' ^- Rowell •* 21.0 

T. E. HlUS .... 37#4 -^ p p -^^^ ,. « _ 

Average 14-7 ^' *^- ^o^^^^r 8.1 

* Average 12,6 

H, C, Perkins Lane 18.0 ^ q LownsdalcYamhilL.... 47.0 

R.E. Cartwright " 304 ^^^ - ^'^ 

Average 20.2 E. F. Meissner Josephine... 15.2 

An examination of this table reveals the fact that in spite of the un- 
favorableness of the season the average for the state was 23. 18 tons per acre 
against 20.5 tons per acre for the year previous. In connection with this 
subject nothing more to the point could be said than the following: — "But 
results worked out on paper always vary from actual experience, and so it 
has happened with sugar beets. In California the yield has reached as high 
as 61 tons per acre (the highest reported for Oregon so far is 44,2 tons. G. W. 
S.) while in Nebraska the average during the past two years has been under 
10 tons per acre,'* 

The average yield at Watsonville, California, in 1886 was 21 tons per acre 
and the following averages have been obtained in other states: 

Minnesota i5-o tons per acre. 

Wyoming 7-5 " " 

S. Dakota 8.1 " " 

Nevada 20.0 " " 

Colorado 26.0 " " 

Iowa 2ao " " 

Indiana 3o.o " «• 

New York • i9»5 '* " 
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It is evident that, as with every other crop, the yield must necessarily de- 
pend upon many things, as variety, distance between rows, soil, cultivation, 
and season, hence this will always be a more or less varying factor. I 
think, however, that for the Willamette Valley, and Southern Oregon in 
general, an average of 15 tons per acre is a very conservative estimate. 

In Eastern Oregon the uncertainty of the season renders the ability to 
irrigate almost an essential condition, and if this is met, there can be 
little doubt but that the 3deld would even exceed that for Willamette 
Valley. 

Cultivation. — ^Too much cannot be said upon this subject, for in the 
cultivation lies the secret of success in sugar beet culture. It has been 
said *"nie sugar is hoed into the beet,*' and this is literally true. 

Well drained land is necessary, for the beet demands a deep, loose soil 
so the long tapering tap root may penetrate and drink well of the soil 
moisture, the development of sugar not reaching a high per cent in irregular 
shaped beets. It is essential that the beets be kepi close together in out 
soils or they grow to enormDus size. Some having been sent to us weigh- 
ing as much as 10 lbs. Such beets are worthless for sugar and a manufacturer 
would not take them as a gift. The sugar varies inversely as the size of the 
beet. Beets for the manufacture of sugar should not attain a weight of 
more than 2 pounds. Pagnoul has conducted experiments extending over 
8 years intending to show this. 
DISTANCES APART IN INCHES. PBR CENT SUGAR. YIELD PER ACRE, 

Wide distance, 20x 20 10.2 28.40 

Narrow " 17 x 8 12.2 36.05 

The same may be shown by the following Oregon produced beets, 
selected at random from the tables: 



SIZE. 



VARIETY. 



SmaU beet. White ImpeHal 

•' Klein Wanzlebetier..., 

" White Imperial 

" Early Rose 

" Klein Wanzlebener.. 

•• Vilmorin.... 



Wt.in 



Percent 

Sugar in 
juice. 



Purity. 



Averag e.. 



Medium beet.IWhitc Imperial 

" Klein Wanilebener.... 

White Imperial 

" Deaprez Early Rose.. 

" Klein Wanzlebener.... 

Vilmorin 



Aver ag e. 

I^rgelbcctT 



White Imperial 

Klein Wanzlebener.... 

White Imperial 

Desprez Early Rose.. 
Klein Wanzlebener.... 
Vilmorin 



Average.. 



192 

341 

i 

350 



3S6 



ao.60 
19.00 
16.70 
1770 

i6.ao 
18.00 



18.00 



920 

I03I 

"8^ 



14.70 
14.15 
ZO.90 
14.00 
15.99 
J3-4«>_ 
13.86 



1623 
1880 
1416 
1970 
1700 
1700 



1715 



14,00 
X4.41 
19.30 
XX. 00 

12.88 
9.81 

13-71 



8840 
76!6o 
96.04 
82.13 



79.19 



71.80 
81.79 
83.20 
82,90 
7«.38 
54.10 

7536 



7420 
80.55 
27.30 

85.00 
80.00 
JS8.I2_ 

77.51 



One of the most important of all things for the farmer to understand 
is that at all times must the root be kept below the ground. Bulletin No. 
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67, Giielph Agricultural College Ontario, calls attention to this and gives 
tlie following to illustrate. 
___ Ami. of sugar Purity. 

Well grown, average of {^°^-;;:;;;:;:;;:;;::; | js-j , 8^7 

po oriy grown - " {^ 10^;^= :::::: \ ;iLi^^_S' 

Cost of Raising. — ^This is one of the most pertinent questions relating 
to the subject, and at the same time is the most difficult one to answer satis- 
factorily, since there are so many factors in the problem. The question **At 
what price per ton could you afford to raise beets in quantity," was asked 
on the report blank sent out this year, and of the 28 fanners who answered 
the question, 15 stated $4.00 or less, some stating as low as |2.oo. One or 
two named the extreme price of $8.00, but this was ba.sed upon all hand 
labor. The agricultural department of the college failing to keep an 
liccurate record of the experiment renders it impossible to give definite 
data from that source. The estimates for the previous season ranged from 
J£i. 25toJ24. 18 per acre, some including harvesting and some not, and 
none including the cost of hauling to market. I insert the statement of a 
gentleman from California which covers tlie question as fully as possible, 
and the items given do not diffor far from the same items in this state. 

"A. F. Richardson, two miles from factory, eleven acres: Plowing and 
harrowing, Jiio; sowing $6; harrowing and sowing, $3; 4 days* cultivation 
iirst time at $2 — ^J8; 23 days' thinning at I1.25 — ^$28.75; 24)^ days' thinning 
and hoeing at I1.25— I30.65; 5 days' hoeing at I1.25— -I6.25; 9 days' hoeing 
at I1.75— |i5*75; 7 days' hoeing at J1.75-— I12.25; 9/^ days' hoeing, second 
time, at|i.75— I7; fixing plow, $2.50; two knives. |i. 50, 4 baskets, Jf3. 50; 
topping and loading, 170. 05 tons at 80 cents — $136. 04: hauling at 50 cents, 
I85; plowing up at 20 cents, J34; total, I508. 59; yield, 170.05 tons ^*alue» 
$821.81; net profit, $413. 22 net pro^t per acre,$^7. 56." 

These results were obtained in 1889 when the farmers were practically 
unacquainted with the most economical methods of cultivation and it is 
safe to say that with a little more experience in the method of working, 
most of the items would be rendered somewhat lower. These figures are 
not theoretical, but are the actual accounts of a beet grower 

The Manufacturer and the Farmer. — It would certainly be a grand 
thing for Oregon to have a sugar factory located within her limits, 
officered by men of experience and ability, and while we would not say 
an}rthing to discourage yet there is no royal road to riches even through the 
sweetness of the sugar beet, and success will only come through the efforts 
of the patient, careful, and persevering. 

The question as to whether or not farmers should grow beets depends 
upon whetlier or not factories are established to use the beets, and vice 
versa, hence it is a question of double issue and can only be solved by co- 
operation. It is a lamentable fact — yet no less a fact — that the farmer looks 
upon the manufacturer as one who is at all times and under all circumstan- 
ces trying to get the better of him, and this serves as a great barrier to suc- 
cess in the production of beet sugar. 

In this industry, as in no other are the producer and the niaaufactnrer 
linked hand in hand, and what is money in the pocket of one is also 
money in the pocket of the other, and neither can prosper without 
the other. From the standpoint of the manufacturer there are man^ 
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things to be considered before the establishment of a sugar factory, and 
after it has been shown that the natural conditions are favorable the main 
question is the supply of beets. The enterprise requires a large capital, and 
if Oregon enters the arena and is successful it will be with the most modem 
appliances, and true economy would demand an outlay of not less than 
1250,000. A plant of this capacity wotdd require a large number of beets, 
the growing of which would require at least 5000 acres of land. Such a fac- 
tory could well be located between two townships, and not be handicapped 
by the hauling distance. 

The farmer's side of the question is one that can be practically settled 
by experiments, and in fact, outside of the actual cost of raising larger 
crops has been demonstrated in the experiments, but the cost of raisin ; 10 
acres of beets, when equipped for the work, is of course relatively less than 
for a small plat of land, hence the cost will be less than the average reported, 
and I am confident they can be raised at $4 per ton and leave a fair profit. 

The maiifcicVurcr practically has all the risk to run unless he can 
actually be assured of a sufficient supply of beets. If he cannot be thus 
assured of course we have no factory, for no man or combination of men 
would invest ^250,000 in an enterprise which would be entirely at the 
caprice of the farmers. There must be some written agreement binding 
both parties. 

It is not within the scope of this publication to discuss the methods of 
organizing and conducting such an enterprise as the one in question, al- 
though the writer would oe pleased to correspond with any parties in- 
terested in the subject, and o&ier any suggestion that he may be able. 

Conclusions. — i — Good sugar beets can be produced in Oregon. 

2 — ^They can be raised at a price a factory can afford to pay. 

3 — The yield compares favorably with that of states now> raising beets 
for the manufacture of sugar. 

4 — ^The crop of beets cannot be depended upon in some parts of the 
State unless imgation is practiced. 

5 — ^That the success of the farmer will depend more upon skill and 
industry than on the soils, for poorly cultivated beets contain a lower percent- 
age of sugar and purity than well cultivated. 

6 — Lai^ beets do not contain so laige a percentage of sugar as small 
beets and the ptuity is less. 

7 — Upon no condition should farmers grow beets to the exclusion of 
other crops, but should make this a rotation crop, substituting for bare fal- 
low, if a factory should be started near them. 

8 — ^The amount of cultivation necessary for beets in Oregon renders it 
important that no one farmer should attempt to care for more than 12 acres 
per season. 

9 — ^The plants should be left as far apart as possible and not allow 
the roots to attain a weight of more than 2 pounds in order that as much 
cultivation as possible ma}* be done by machinery. 

10— If any state can manufacture its own sugar, or any part of it, suc- 
cessfully. Oregon should be able to do so since she has all the natural 
requirements. 

In view of the foregoing all possible encouragement should be given 
toward directing attention to Oregon as a State suitable for this industry and 
to securing the attention of any one interested in such an enterprise. 

The fJEumers have it mainly in their own hands for their willingness to 
each contract to g^w a small acreage of beets will be the main factor for 
the manufacturer to handle. 
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Analyses of Oregon grown Sugar Beets made by 
Department of Agriculture at Washington, D. C. * 



the 



a ISUGARIN 



I 



GROWER 



COUNTY. .5 



Herman Benke Beuton 

J. J. N;re " 

C J. Bishop " 

G. H. Rosebrook " 

Henry Delinger Jr... *' 

Average 

Thos. Daniels. Clackamas. 

O. P. Yodler 

Richard Scott 

Average 

Clarence Reed Columbia ... 



.> I— 2, 

370 
> 355 

335 
. 300 



J. C. Johnson " 

Average 

J. M. Perkins.. Coos.., 

Mat Kerrigan " 



John B. Pox... 
T. T. Smith.. 



. 500 
. 105 

• 275 
. 830 
.535 
. 546 
.1030 
600 
. 830 



^ 



Average 860 

W.I*. Tower Douglas 340 

Edward Albright Jackson 570 

G. Stevenson I^ane 115 

'. N. Crow " 595 

H.Iy. Perkins '* 475 

J. H. Crow " 230 

C.J. Dodd. " 815 

I*. Martin " iioo 

Average- 550 

John Wither I^nn 180 



JacobRaber Marion..... 

J. Voorhees. " 

Average 

James Douglas Polk. 

J. E. David Sherman.. 

J. H. Logan Umatilla .. 

W. R. Wise Union 



I i 

13.88 13.18" 
13.30 12.65 
15.40 14.63 
14.05 13.35 
15.05 14.30 
14.34 13.71 
19.88 18.88 
14-55 13-82 
12.25 11.62 
15.56 14.78 
16.50 15.67 
15.00 14.82 
13-90 13-21 
15.30 14.56 
1300 12.35 
14.50 13.77 

14 65 13.92 
1680 15.96 
13.85 13.16 
14.56 13.83 
17.74 16.85 
18.94 17.99 
12.15 11.54 
14.05 13.36 
13 -95 13 25 
17.50 16.63 

15 10 14.35 
12.67 12.05 
14-34 13-53 



t 
79-3 

82.8 

83.9 



81.7 
808 
83.8 

87.0 

82.6 
84.3 
83.9 
77.5 

84.6 
839 

85.4 



I 



>2\ 



VARIETY. 



■1365 

.. 962 



14.15 13.42 79.5 

12.35 11.73 
14-45 13.73 
1340 12.73 



85.7 
81. 1 



17.49 
16.97 
17.61 
16.89 
17.64 
17.32 

22.68 

16.83 
15.91 
18.47 
19.67 
19.67 

16.17 

18.50 
1631 
17-31 
17.71 
1931 
17-51 
17-63 
21.03 
22.57 

15.67 
18.09 

17.17 

20.6S 

17-99 

15-35 
17-49 
17.81 
16.17 
16.87 
16.52 



German. 



7.5 

16.6 Bulteau Desprcz. 

6.5 Klein Wanzlebener. 

25.9 

14.12 

16.7 

Klein Wanzlebener. 



16.7 " 
17.0 " 
20.0 " " 

16.2 

....^ Klein Wanzlebener, 

Vilmorin. 

Klein Wanzlebener. 

Vilmorin Improved. 



German. 



17.8 

6.5 Vimorin Improved. 



11.8 . 



French. 



9.2 



20.3 . 
20,3 . 



435 
395 
9S0 

" " 1130 

Average 1055 

J. H. Rinck. Washington.. 250 

A. N. Ault " 430 

" 1365 

Average 681 



12.10 11.50 


79.8 


15.17 


13.55 12.86 


72.2 


18.77 


15.12 14^6 


80.9 


18.69 


14.10 13.40 
14.55 13.82 
14.32 13 61 


81.0 
85.6 
81.8 


17.39 
17.59 
17.49 


12.67 12.04 

1500 14,25 

9.80 9.31 

12.49 11 86 


85.8 
820 

80.7 


14.77 
18.29 
14.38 
15.48 



German. 



French. 



12.8 Klein Wanzlebener. 

15.2 Vilmorin. 

18.3 •• 

15.4 



Average _for State.^..^.^.... .^. 644 14.57 1384^ 82.2 17.72 15.6 

•Compiled from Bulletin No. 33, U. S. Department of Agriculture. 
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POTATOES. 



Potatoes were grown on the experimental grounds last sea- 
son, in small plats to determine the character of growth, and 
adaptability to climate and soil; and in larger plats that a test 
of the yield might be made. 

Seventy -one varieties were grown in small plats of from 
twenty to fifty hills each, and fifty -nine varieties in plats occu* 
pying one fortieth of an acre. 

The soil, in which the potatoes were grown, is a clay loam. 
It is a soil, which is common in the Willamette Valley, occu- 
pying the higher portions of the land bordering on the white 
land. 

Wheat was grown on the land the year before, producing a 
yield of thirty bushels per acre. After securing the wheat, the 
soil was given a good coating of barn-yard manure. This was 
plowed under as deep, as possible during the winter. The land 
was again plowed six inches deep in spring just before planting. 
In addition to the plowing, the soil was thoroughly worked with 
a Clark cutaway harrow and a spring tooth harrow. 

Too much stress can not be placed upon working soil' thor- 
oughly before planting. This is true in preparing soil for all 
crops, and especially is it true of potatoes, which require more 
moisture than seme of the narrow leaved plants. The potato 
does not send its roots as far, in search of moisture as the com 
plant; hence the surrounding moisture must be conserved in ev- 
ery possible way. 

In the Willamette Valley, if the soil is thoroughly worked 
to a good depth before planting, there is little to fear from the 
dryness of the season. 

The ground was further prepared by marking one way with 
rows 3 feet apart, and with furrows the other way the .same dis- 
tance apart making the rows three feet each way. The furrows 
were made with the shovel plow to the depth of six inches. 

The seed was cut leaving two to three eyes on each piece. 
One piece was droped in each hill, and was covered with a hoe, 
so that the hill was a little above the surrounding ground. Deep 
covering will many times prevent the seed from becoming dried 
lip before it germinates. 

Unleached hard wood ashes, at the rate of 6oo pounds per 
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(4) 
per 60 ft), box; and 5 cents per lb in bricks, any quantity. A qnalitative 
analysis of this agent by Prof. Lotz, our Station Chemist, shows that it con- 
tains lime, sulphur, and salt, or more exactly Calcic hydrate, Sodic Chlo- 
ride, Calcic Sulphide and Sodic Sulphide. It was reported to contain no ar- 
senic. The proportions use4 in this experiment were 1 tb IXL, 1 ft> whale 
oil soap, 6 gals, water. As mentioned above the soap is used to cause the 
liquid to spread smoothly and evenly over the fruit, a very necessary thing. 

The recipe given by the manufacturers of I XL for the codling moth, and 
we have experimented with this also, is similar, but the soap is omittetl. 
The eflfect of either of these mixtures is not so good as the compound 
used in 

Exp, No, 4 I XL and Paris Green and Soap. — ilb. IXL to every 16 
gals, of water, and to this paris green added in the proportions of i tb. to 
every 300 gals, of liquid. About 15 lbs. of whale oil soap (we believe soft 
soap would have been as efficacious) were added to this 300 gals. The IXL 
Was crushed to pieces about the size of a hen's egg and sufficient hot 
water poured on to cover it. It was then added to the water, as well as 
the soap) which latter has first been thoroughly dissolved. The paris green 
was tk en added ^n^ the mixture kept stirred when spraying. We have 
always found it expedient to mix the paris green with a small amount of 
water first (if it is of good quality it will readily mix) and then pour the 
creamy mass into our spraying liquid. 

Two lots of trees were treated with this, one receiving the first spray- 
ing May 26th another June 15th. Both lots made a very good showing, 
those last sprayed appearing as well at the end of the season as the former. 
The cost of labor and material in this experiment was 7 cents per tree 
135-40 years old) for each spraying. 

OBSERVATIONS ON THK LIFK HISTORY OF THB MOTH. 
MISCKLI^NKOUS NOTES, ETC. 
A di)igent study has been made of the length of time occupied in the dif- 
ferent stages of the life of the codling moth. In the Fall of 189 1 a breeding- 
cage was placed out-of-doors, in a situation where it could have, as nearly as 
possible, the same natural conditions, as regards temperature and moisture, 
as the insect would be subjected to during the winter in its natural habitat. 
In this cage several cocoons were placed. 

From May i6th to May 26th, 1892, moths emerged from these cocoons ven' 
rapidly. From these, from specimens subsequently secured, and from obser- 
vations in the field, the following data have been conclusively determined: 
Life of moth 10 to 15 days, pairing and egg laying taking pltice during the 
latter part of that time^ after which the moths die. The eggs are semi- 
transparent cloudy white Mrith yellowish tinge, the shell finely sculptured 
(see Fig, i Plate i) from i-fifteenth to i-twentieth inches in diameter, and 
are plastered on the surface of the apple. Each female moth lays a large 
number of eggs, but apparently only a certain proportion of these eggs de- 
velop, as many were found flattened and dead, looking like small trout 
scales on sound apples. The eggs hatch in from 5 to 10 days. The lar\-aB 
when first hatched are hardly a twentieth of an inch long, and, in the cases 
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under observation, broke or ate their way through the shell, and entered the 
apple somewhere else than at the spot occupied by the egg. I cannot say 
however that they do noi eat directly into the apple without (freaking the 
shelL The life of the larvae in the apple lasts for about 4 weeks^ or a little 
less, at the expiration of which time^ they leave the apple and retnain in the 
pupa state three weeks^ when they emexge as m9ths ready to repeat their 
destructive work. The last brood in the Fall, however, do not leave the 
cocoon until spring, remaining as larvae in their silken nests throughout 
the winter. It is a noteworthy fact that tlie eggs of the first brood are not 
necessarily laid in the calyx end of the young fruit, as eggs were found the 
past season, (June 28,) long before any wormy apples appeared, and hence 
belonging to first brood, placed on both the sides and the top 0/ the fruit. 

The data above cited should be convincing proofs that the moth is at 
least four brooded in Oregon. To make this still clearer the above facts are 
embodied below in a table easily understood. 

In order, however, that there may be no room for ques- 
tion we will place the date of the appearance of the first moths on June ist, 
at about which time we noticed moths in the orchard, four days after their 
appearance in the feeding cage. The columns are lettered A. B. C. D. £. 
Series A is continued under C. Series B represents a number of moths 
which Mr. Coote brought us from his apple room June 20th.* Series B is 
continued under D, and C, which is continued from A, is concluded under B. 





A 


B 


C 


D 


E 


Moths emerge from cocoons 


June I 


June 20 
Junes© 


Aug.i^ 


Aug. 28 


Oct. 17 


KgK laying (when moths are 
about 10 days old.) 


June I / 


Aug. J9 


Sept. 7 


Oct. 27 


Hatching of eggs (5-10 davH.) 


June ai 


July 10 


Aug. 29 


Sept 17 


Nov. 6 


Ufe of larvee in apple (4 weeks.) 


July 19 


Aug. 7 


Sept. 26 


Oct. i.s 


Dec. 4 


Bndoflarvl and pupal staKes il 
cocoon (3 weeks) and emergence 
of Moths. 


Aug. 9. 


Aug. 28 


Oct. 17 

i 


Nov. 5 or 
the follow- 
ing spring. 


Emerge 
the foT»ow- 
ing spiing. 



The extreme length of the different periods has been used in the table, 
in order to show how easily four broods can appear during our long warm 
season. These broods by no means appear with regularity, but there are 
evidently many individual variations; some eggs hatch more quickly than 
others, some larvae mature more rapidly than their fellows, or some eggs 
Biay be laid a few days earlier or later, according to circumstances. It is 
evident that there is, consequently, considerable irregularity in the appear- 
ance of the moths. But the data upon which the above table is constructed 
are correct, and the dates given anr as nearly exact as circumstances allow. 
As to the larvae which leave the apples about Oct 15th, it cannot be 
said with certainty whether they all emerge from the pupa stage Nov. 5th or 
live in their cocoons as larvae during the winter, p assing through their 
•All apples had been removed from this room in January: the moths, therefore, which 
had pupated in cracks in the floor, were from a late brood of the preceeding season. 
They were unwom and apparently just emerged from pupa cases. 
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transformations in fruit houses and store rooms. The finding of a moth 
out-of-doors as late as Nov. 15th indicates that some, at least, pass through 
their transformation in the Fall. 

There is no question but that the larvae which enter the pupa stage 
Sept 26th (column C) transforai into moths the same season, and begin a 
life cycle which is completed where the apples are stored. Boxes and fruit 
houses which have contained unsprayed apples, if carefully examined to- 
ward spring will disclose, in cracks and crevices, hundreds of cocoons con- 
taining larvse. That there is a marked overlapping of broods in the 
Autumn, an increasing abundance of the pest and a consequent serious 
damage to fruit at this time is shown by the finding of apples in Sept. and 
Oct, with full grown larvae, larvae a week or less old, and others of inter 
mediate ages. This same discrepancy in ages of larvae has been observed 
earlier in the season, all indicating the irregularity of the appearance of the 
moths and the variation in time required by the eggs to hatch etc. 

The first brood of moths here, those earliest on wing, do not appear to 
affect the pears. This same thing has been observed in some of the East- 
ern States. 

Sept. 18 1892, an egg, apparently fresh laid, found on Duchess pear. 

Shortly before, upon, and a few days after Oct. 18, cocoons were found 
under bands on trees containing larvae which did not change to tlie pupa 
stage while under examination, evidently destined not to complete their 
transformation until the following Spring. 

A few apples upon which occurred eggs were allowed to remain a 
few moments in the IXL, paris green and .soap solution, but subquently 
these eggs hatched. This would seem to indicate that the solution deos 
not affect the egg itself, but cannot be regarded as conclusive. The young 
larvae, in the cases observed, invariably left the shell as .stated before, 
entering the apple at some other point. If such is always the case, they 
are, in properly sprayed apples, certain to get some of the poison. 

In some instances an egg or eggs were found on apples in which imma 
ture larvae had already been found. There would be, then, later, two or 
more larvae in one apple at the same time. 

We have just tested some whale oil soap made by the Arctic Oil works 
and for sale by The Blumaur Frank Drug Co., Portland, at 7 cents per lb 
in small lots. We find it to be 80 per cent soap, dark and firm and presume 
it might be purchased for a little less if obtained in large quantities. 

We have used at the Station a soap sold by the old firm of Taylor Naseu 
and Co., San Francisco, for which we pay 3 cents per lb. in 400 lb. lots, and 
which the manufacturers claim to be pure whale oil soap. It has answered 
our purpose very well, yet evidently contains more or less water. — it has 
not the firmness and solidity of the first soap mentioned. 

Summarizing. 

Observations on the habits of the moth, extending through three years, 

together with last seasons investigations, have convinced me that orchardists 

begin spraying altogether too early. The absurdity, as well as the danger 

to bees, in sprayin i 'he bloom, has been clearly demonstrated before 
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this, and it is very evident that the first 8pra3ring need not be given until 
quite a time after the bloom has fallen. This theory is borne out by last 
year's work in which trees sprayed for the first time with IXL and paris 
green and soap as late as June 15th compared very favorably with those first 
sprayed May 26th. Had we sprayed last season anytime between June ist 
and June 6th we should have regarded it as early enough. Last season was 
rather backward, yet we shall govern our actions this year by last year's ob- 
servations, spraying possibly a little earlier or a little later than June 1—6 
as circumstances seem to dictate. 

Inasmuch as the IXL, paris green and soap gave the best satisfaction 
last year, apples going three and four weeks between spra3dngs, we shall 
try the same thing in the same proportions this season, spraying for the first 
time as indicated above and allowing three weeks (granting it does not rain 
heavily immediately after a spraying, when it might be necessary to repeat) 
to elapse between the first and second and second and third sprayings. To 
another lot of trees a fourth spraying will be given, four weeks after the third. 
U is possible that the late apples may need this, but it is believed, if the trees 
sprayed are at a distance from neglected orchards, or if all orchardists in 
a neighborhood will co-operate in the good work, that three faithful treat- 
ments will bring very good results. 

While we are hardly prepared to indorse all that the manufacturers of 
IXL claim for it, and while this coming season's work may refute entirely 
the good results obtained last summer, we are inclined to believe as far as 
we have seep that it is a good agent in the hands of orchardists. The 
apple scab {Fusicladium dentriticum) was less prevalent on trees where 
IXL was used (though this must not be regarded as conclusive evidence of 
its effectiveness in that direction) and the branch form of Woolly Aphis 
was kept completely in check, a little extra time being taken, when spray- 
for the codling moth, to direct the spray forcibly against the colonies of this 
pest. 

Banding, i. e. wrapping a strip of old burlap about the tree has prov- 
ed a most valuable adjunct to spraying and will be practiced this season; 
the bands will de examined every five or six days and the larvae found be- 
neath will be killed. 

Pears evidently do not require any spraying until about the time the 
second brood is on the wing. 

From two to three gallons should be enough liquid to spray a tree from 
30 to 40 years old, smaller trees requiring less. 

This department has found that Paris Green g^ves the best satisfaction, 
and the experience of Eastern workers appears to corroborate this, yet many 
orchardists in Oregon report in favor of London Purple. 

Our storerooms and fruithouses are veritable nurseries for this pest, and 
send put hundreds of volunteers every Spring. This is overcome in some 
sections by having gauze over the window or windows and catching and 
killing the moths in their efforts to escape. 

If the orchardist is over anxious as to the efficacy of only thr^ spray- 
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ings, or thinks his first spraying has not been thorough, he might safely in- 
terpose a spraying ten days after the first. 

As stated before 7 cents per treatment will cover the expense, both labor 
and material, of using the above mixture on large trees. 

The later we can safely spray for the first time, the less likelihood of in- 
terference by rain. 

BXPI«ANATION OF PLATES I AND IL 

Pig. I, PI. I, is the egg of a Codling Moth, enlarged about 70 diameters. 
It was made from a photograph of a camera lucida drawing. The egg is 
nearly ready to hatch and the embryo larva can be seen beneath the shell. 

Pig. 2, PI. I, is a photograph of a few pinned insects, natural size. The 
two upper left hand specimens are Codling Moths. Many -of our farmers 
have no idea of the size and appearance of this pest. One of these moths is 
figured with expanded wings, the other with wings folded. 

The clear winged, wasp-like looking moth on the right, the last figure 
on uppdr line is the imago of the Peach Borer, Sannania Ptuifica (Riley), 
whose eggs hatch into the worm we find in our peach, plum, and prune trees. 

The first four insects in the lower line are Hippodamia convergens 
(Guer.) or **Lady Birds,** beneficial beetles which consume, with the aid of 
their larvae, hundreds of Woolly Aphis, Hop Lice, Green Aphis etc. The 
last beetle on the right in the lower line is an injurious form known as 
'The i2-spotted Diabrotica'* Diabrotica I2'punctata (Oliv.) and in size and 
nppearance it looks not unlike the ''Lady Birds/* but its habits* of course, 
are entirely different. 

DESCRIPTION OF SPRAYING OUTFIT IN USE AT THE STATION. 

Plate II illustrates the apparatus with which we spray, A galvanized 
iron tank capable of holding about 160 gals, is fastened to a frame made of 
2X 12 plank, which in turn is hooked on to a wagon bed. When it is neces> 
sary to use a warm solution, a sheet iron stove is fitted under the tank, its 
door flush with the rear end. The smoke stack from this runs forward, be- 
low tank, out through a hole in the frame at the anterier end, and ends in 
• an upright piece about 5 feet long (not shown in plate). 

We use a Beam Pump No. 5 and it gives good satisfaction. Its receiving 
hose screws onto a faucet leading from the anterior end of tank, and its two 
pieces of discharge hose are connected with bamboo extensions as shown 
in cut 

A wooden cover fits tightly on to tank in the centre of which is a 
wide slit two feet long, through which a paddle is inserted and the liquid 
kept stirred while being sprayed. A good and cheap improvement on this 
method of stirring, which we propose to adopt, is to have a series of pad- 
dles, hung from the cover, all worked by a lever which the driver could oc- 
casionally push back and forth. When not in use this tank fits into a brick 
furnace, and is used for compounding any insecticide which requires heat 
A desirable addition, which we have not yet arranged, is a tackle to hoist 
the tank, when full, from off the furnace, and to roll it on to wagon bed. 
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PLATE I. 



FIG. /. — Ef^g of Codling Mothy much enlarged. (Original.) 



FIG. 2s— A few pinned Insects, natural size. 
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THE MOP LOUSE. 

{Pkorodon A«iw«/f.— Schtknk.) 

Part of bulletin No. ib from the experiment station issued tn April \^\ 
was devbted to this subject, giving the life history of the jSest, 'observationk 
ion its habits etc. i?i Oregon, preventive thea^re^atid remedies. 

Since that Was written reports have come from many hop growers of the 
state corroborating the statement that wild plums, or seedlings, and, iri a 
few instances, a very few. — cultivated plums atid prun^ wete the place of 
deposit of the. eggs which Itst through the winter and hatch in the spring 
The migration of the hop louse from plum to hop and hop to plum is not 
now qoestioRed by observant growers notwitlistanding the oppofsition which 
this statement met with two years ago. 

On p 33 of Bulletin No. 10 methods of prevention and remedies were 
given, viz. («) clearing away superfluous timber about yattis, letting in sun 
and breeze; 16^ cutting and burning all thickets of plum' aeedlin);rs. 
wild plums etc in the vicinity of hop yards; (c) avoiding importation of 
eggs on plum scions from localities infested with hop louse; (^r cutting and 
burping the vines directly after picking; {e) spraying, to kill eggs, any valua^ 
ble plums or prunes upon which eggs occur, with strong caustic solutions, 
when the buds are dormant; (/)spraying the same trees in Spring and Pall 
while the louse is found thereon, using any of the sprays recommended for 
Summer treatment against plant lice; (g) spraying the hop vines themselves 
during the summer season with any- of the following standard solution^ 
hitherto suggested, viz., Quassia and;Soap, Kerosene emulsion, Tobacco and 
Soap. 

Further study of this subject dwring the two years elftp^ing since tlie 
above was written has brought out some points of especial value to hop 
growers and the object of -this treatise is to present, in a brief form; these 
new fiacts. There is no hop-yard at the Station or irt the near vicinity, and 
innch of tliis information has been obtained by visiting yards, and talking 
with grower& Our thanks are due Mr. T. D. Linton, Mr. G. Muecke; Mr 
lients, Mr. Reuben Wright, Mr. S. Snieed, and others for various courtesie^. 

No reason has been offered for in any way changing the recommenda- 
tion given under ia) above, it being a noticeable fact that hops planted on 
the uplands are freer from lice than those in river bottottis. We still rec- 
oHimend (b) as in a tneafmre, abating the evil, but it should be borne iit 
mind that this insect while in the winged form, may migrate or be carried 
by the wind along di.stance from the hops hence this measure is only part 
of the work and does not affprd complete, exemption. No comment b 
needed on [r}, its value is apparent. Regarding cutting and burning the 
naes directly alter picking, [d] much can be said. The most contradictory 
reports have been received relative to this practice, which in some places is 
in genei?al use. Some of our growers claim that if cut high enough [about 5 
or 4 feet] and tied at the end, no injurious results follow and others assert tha* 
whenever and wherever cut, the.crop of tlie following year is. injured and 
may be a. failure. The weight 0/ testimony appears to be decidedly against 
rutting y even when lifting out the poles, careful workers aA.<»erting that the 
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pole can be rotated in snch a way that it can be slipped np through the 
coiled vines, only necessitating the possible cutting of one or two stems. 
Further, we are privileged to illustrate and describe a method of trellising a 
yard which does away with the necessity of using poles, and consequently 
of pulling them up. The burning of vines, immediately after picking is, of 
course, to kill the lice before they may have migrated to the plum where 
they pair. It should never be done on the yard, and, if the measures rec- 
ommended elsewhere for summer use, are carefully carried out, it may be 
postponed to suit the convenience of the grower. 

the propositions [^] and [/] need no copiment, they h<rid good any- 
where and their use is regulated by the judgement of the growers. Spray- 
ing the hop vines themselves during the summer season [/-] is the only 
true resource of the hop grower and all progressive hop men unite in say- 
ing that they r^[ard spraying their hops as much a necessity as their culti- 
vation and that in estimating their year's expenses, the cost of spraying is 
always included. All other preventives catalogued are oi little value if the 
grower thinks he can thereby avoid spraying the vines during the summer. 
They may alleviate the evil to some extent, but it would be folly to rely 
upon them alone. 

Granted then that spraying the vines during the summer is a necessity, 
and it surely is, the question arises, ''what material have our hop growers 
found most efficient*? 

Kerosene emulsion was one of the spraying solutions recommended in 
Bulletin No. lo; it has been used in the East on hops and to some extent 
on this coast, and is one of our most efficacious insecticides for plant 
lice. Kerosene however, as the reader knows, is fatal to vegetation, and to 
properly compound the emulsion requires great care. Its efficacy depends 
so largely on its proper manufacture, and there are so many chances for an 
unprofessional to make a disastrous error in its preparation and use, that 
growers, in view of safer compounds, ^ould be cautioned against it. It 
should not be used when hops are m bur. Conversation and correspon- 
dence with very many growers lead us to say it is not a safe insecticide in 
the hands of our hop growers. 

Quassia and Soap. — ^This is highly spoken of, and barring the expense of 
the chips and the time consumed in extracting, is recommended. Quassia 
chips are for sale by parties here and in the State of Washington for about 
6 cents per tt>. Whale oil soap can be obtained in bulk from 3 cents per lb. 
to 6 cents or 7 cents per Ib.^ the latter guaranteed to be 80 per cent strength. 

Tobacco {stems'^ and Soap, — ^This has given such perfect satisfaction, 
after repeated trials that we unhesitatingly endorse it. Pttrthermore its 
cheapness, and the fact that it does not necessarily call for whale-oil soap 
[though this may be used] but an inexpensive home made soap, makes it a 
den rable agent. Mr. G. Mnecke of Aurora Mills Dr., has used it and is de- 
lighted with its efficacy. The stems can be used' twice and then are valuable 
as a fertilizer and preventive of grub worms. 

' '" The solution should be of such a strength that the liquid has a decided 
tbbacco color. Strain after steeping. Add enough soap [cheap soft soap or 
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whale oil soap] to make the liquid spread evenly over the leaves. Mr. M. 
states that in England tobacco is recognized as better than qnassia in this 
direction, but that there tobacco is more expensive; here the tobacco is the 
cheaper of the two. 

Two cents per lb., is charged at factory in Cofvallis for waste tot>acco 
stems, and presumably the price b the same elsewhere. 

The supply from these sources is limited and Mr. Muecke has agreed to 
. sell tobacco stems [gathered up from various 90urce8 in San Francisco] for 
3>^ cents per lb., as long as the supply in his storehouse lasts. This figure, 
which covers the cost of transportation from San Francisco to Aurora Mills, 
is nominal compared to the cost of quassia. 

Wm. Brown of Salem sells qnassia chips made here from quassia logs 
shipped from New York, for 6 cents per lb., and whale oil soap which he 
guarantees to be 80 per cent., for 6 cents per lb. He is also agent for the 
Roberts* Roller Sprayer. 

Regarding apparatus for spraying, the growers must be guided by their 
preferences. The Bean Pump, maunfactured by the Bean Spray Pump Co, 
at San Jose California is highly spoken of, and the experiment station can 
indorse this pump for general use. The Mitchell Lewis & Staver Co are 
agents for this pump, the difierent sizes selling all the way from $16,06, 
to $54.00, In California the Champion Spray Pump also meets with 
approval sold by Woodin & Uttle S. P. 

The Puyallup Roller Sprayer sold by Meeker & Co. of Puyallup Wash- 
ington, and the Roberts Sprayer made by Roberts of the same place, both 
working by hoese power, are advertised. We cannot, at this date, speak of 
their comparative merits. 

MISCELLANEOUS NOTES. 

Young lice on the lower surface of leaves if exposed to the rays of a hot 
suu.quickly die. A number of growers taking advantage of this, pick the 
lower leaves when first infested and leave them on the ground, Iheir under- 
sides uppermost 

A number of prominent growers report very faovrably on the use of sheep 
in the hop yard. They must be removed as soon as they have eaten the 
lower leaves and begin to paw the poles in their efforts to reach the foliage 
above them. If they are not disposed to eat hop leaves at first, one grower 
suggested picking a few leaves, sprinkling them with a little salt water, and 
then feeding. The sheep soon acquire a fondness for the natural leaf. 

The time for the first spraying is when the lice first appear in the yard. 
Growers should, therefore, watch the vines for the first evidences of 
the presence of the pest. 

In no instance has a genuine hop louse been sent to the Station from 

any other plant than a hop or plum or prune tree except a few sent by S. 

.v. Clarke of Salem on mint leaves. This mint however grew amotig plum 

or prune trees which were infested, and the occurence on the mint may 

ave been accidental. 

Hop lice which were found on Petite prune' have been sent to this de- 
partment in a few instances. The Italian prune has not t^eeh tbuchM as far 
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.13 is kqown. The louse does not rexnain on any pTmn or prune tree long 
enough to cause appreciable injury, 

Mr. Sraeed of Waterville writes ^at the German Grape and English 
Cluster have been badly infected. He ha» three varieties of early hops ripen- 
ing from |o days to 2 weeks before the English Cluster. It has never been 
necessary to spray these, though adjoining infested yards of other varieties. 
. The following diary memoranda may be of interest; 
' April 12, r892, — Many Green Aphis [j4. malt] sent in from two localities, 
under the impression that they were the hop louse. 

May 16.— Genuine hop lice received from T. D. Linton of Eugene found 
r>n Blue Plum: Mr. Wells of Boena Vista reports winged hop lice on his hop 
vnnes. Specimens were sent, and proved to be Siphonophora and not hop 
Hce. 

May r8. — Specimens of hop lice received IromCapt. Wuestney Kapavine 
Wash., found on an unnamed plum tree. 

May 27, 92. — Winged and wingless hop lice received frotu Salem Or., 
found on Plum ti^ees. 

June I, i^92.»Spefrimens of hop • louse received from T- D. Linton oX 
HugenCf Oonnd on Hop Vines. The above dates indicate the time of mi- 
gration from plum to hops. . 

Mr. B. Grimm of Auron finds IXL in ' the proportions of i lb. to 10 
gals of water a good w*ash for the bop vines. Capt. Wuestney of Napavine 
Wash, speaks highly of its effect on the vines. He reports unfavorably of 
the Woodbury Tree Wash. G. Muecke of Aurora also reports unfavorably 
on Woodbury Tree Wash as far as hops are concerned. 

Mr. Alec. Holmes of Derry Or. is reported as finding chittim-wood 
y^wi)ii^RhafHhus) as good for hop lice as quassia. Another party claims that 
the vegetable pest known as "Man-in-the-ground"(^r^<rrrAf>rt Oregona^K^ 
a g(>od remedy. We" have had no opportunity of verifying this. 

Too early picking, occasioned by the attacks of vermin, apparently 
injure the Vines. This seems especially true of the German Grape and 
English Cluster Varieties, 

Mr. Muecke states that he "sprayed with the tobacco solution up to 
))icking time, and that after the hops were dried and baled various experts 
could find no trace of tobacco smell." 

A TRKI^US FOR HOP VXNKS. 

Through the courtesy of Mr. Reuben Wright of Mulino Or. we ar^.epa- 
bled to present the following figure and description of a method of trel- 
lising which he has adopted in his yard. The principle is not new^ though 
some of the details may be innovations. 

The advantages of this method over the old system of poling are appar- 
ent; the growth is more even; at least one third of the spraying material 
is saved; in picking, the two wires are raised off the pins with a pole, and 
they ^en ape lo^u ?nougb to pick all the burs, there is thus no need of 
loosening the end^. 
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FIG, s.'-A lyellis for Hops, 

Explanaikm of fig%fe>-A is placed on niiiace of gnmnd an^l 
by the side of an anchc»r post This anchor poet is 6 in.X6 in, and 7 feet 
lon^sr, 4^ fe^t of this beinji: below the surface, and it inclines at an angle of 
35 degrees. The anchor post is 10 feet from first support and has its coun- 
ter part at the other end of the row. Supports consisting of cedar, each 
equal to a 4x4 in .size, are placed between the two anchors, nine hills in- 
tervening between every two supports (only eight are indicated in the fig.) 
Tlie support nearest the anchor leans slightly. Each support is 11 ft. long, 
2 ft. being below the surface. Six inches from the top of each support a 
^ in. wooden pin is inserted, slanting enough to hold wire securely. 

Thirty inches lower down -s a similar pin. As indicated in the figure 
there are two galvanized iron w'res, the upper one size No. 12, the lower 
No. 13; the letter B is placed between the wires. The dotted jines in figure 
represent common cotton twine, two strings from each hill fa^t^ned to 
the two wires. About five pounds of this twine is used to the acre. 

The method of raising the wires and stringing is as follows: the sup- 
ports and anchors in , and the wires stretched through the yard, a ten 
penny nail is driven into each support five feet frcm the ground and 
another one thirty inches lower down. The ¥nres are then fastened to 
anchor post at one end, raised to the nails, the upper wire lying on the up- 
per nai],and the lower on the one below. The wires are then pulled as 
tight as possible and wrapped around the anchor post at the other end. 
The twine is cut into pieces ten feet long. Two of these pieces are used 
for each hill (see dotted lines in figure) each piece being passed round bot- 
tom wire once and tied firmly to upper wire. After the row is strung 
raise the wires to the wooden pins, and stretch tight, the tighter the better. 
A fir splint six inches long is driven into each hill, after the strings are fast- 
ened to it, by two half hitches. Th^ese strings should be taut from hill to 
wires. The twine costs 90 cents per acre. No, 13 wire costs $1$, per 
acre. The cost of the timber for anchors and supports and splitting and 
hauling difiers, of cour^Ci with circumstances. 

Mr. Wright will doubtless be willing to answer any ftirther inquiries re> 
garding this trellis. 
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GOPHERS AND MOLES. 

**H^eU said, old moU/ cans't work 't ike ground so fast?** 

The order of animals known as Rodentia or * 'gnawers" comprises a 
very large share of that portion of the class of Mammalia which is found 
in North America. The order is characterized by the presence of chisel- 
like incisor teeth in the upper and lower jaw with which their gnawing is 
accomplished. Our rats, mice, squirrels, marmots, rabbits, and gophers are 
examples of this order and illustrate this dental characteristic. 

The Pocket Gophers or Pouched Rats, prominent rodent pests, occur in 
a family called Geomyidae zxv^ are widely distributed over the United States. 
The special individual which occurs in such destructive abundance on this 
coast, and forms part subject of this sketch is Thomomys bulbivorus. 
Against this pest and against our common mole Scapanus Townsendii, 
which is also so unfortunate as to be regarded in an unfavorable light, this 
department has worked for the past two years endeavoring to find 
remedies which would afford, at least, some relief. 

The mole does not belong to the same order as the gophers, its habits 
are difierent; structiurally it is widely different, and its small sharp teeth all 
much alike, seem especially adapted to crushing and masticating insects, 
grubs, worms, etc. In fact it belongs to the order Inseciivora which means 
"insect eating." The mole's reputation among scientists as a non-vegeta- 
rian has been for a long time so firmly established, that any charges of its 
eating roots or bulbs or seeds has been emphatically denied. This belief in 
the mole's innocence was entertained by many of our leading workers in 
this class of animals, and it would seem now, in spite of unfavorable evi- 
dence, that, apart from the unsightly mounds on our lawns and the disa- 
rangement of soil in our flower beds, and even admitting his occasional 
fondness for peas and bulbs, that he cannot be placed in the same categor}- 
with the pocket gopher, and merits clemency of treatment at our hands. 
Yet the decree having gone forth that the mole is a pest seals his fate as far 
as human intention goes and hence we seek for means of killing him. 

To return to the Pocket Gopher. Their monnds are familiar to almost 
everv resident of the State. 



fM/M/i/ki/M 



Digitized by VjOOQIC 



/ 



(15) 
P}g. 4 illustrates, diagrammatically, a burrow of this species. B is the 
main run way from 1 3 to 20 inches below the surface A. C is a branch bur- 
row from main runway to surface, affording a means of getting rid of the 
excavated earth. This branch is represented as still open: to the right is 
another, which, having served its purpose is plugged with earth, the mound 
on top marking its location. 

The plan of the mole's burrow is exactly the same except that the main 
runway may not be as deep, and in addition to what is shown in Fig. 4 there 
frequently is an additional burrow close to the surface, forming that charac- 
teristic ridge often seen on our lawns and among our garden plants. Fur- 
thermore we have never found a mole*s branch burrow open, except where 
it has been made beneath the snow; upon the melting of the snow the open 
hole is seen. This characteristic, even if there is no ridge caused by the 
surface burrow, will at once enable one to tell whether he is troubled with a 
gopher or mole, for the last made branch burrow of the gopher is often 
open, and in fact at certain hours in the day the occupant may be seen 
thrusting his head out, while busily engaged in getting rid of the earth 
which has accumulated ¥nthin. This the mole does not do, and although 
we often see his mound moving before our eyes and visibly growing laxger, 
the little depredator is concealed below. His minute bead like eyes, con- 
cealed beneath the velvety fur, but present nevertheless (this applies to this 
particular species, there are forms where the integument covers the rudi- 
mentary eye) would be of little service to him above grotmd; indeed it 
probably^ avails him very little in his wanderings below the surface, as his 
sensitive snout and delicate sense of smell are his chief guides in searching 
for food. As a rule the mounds of the mole consist of more finely pulveriz- 
ed soil than do those of the gopher, but they may be as lai^e or larger than 
those of the latter. The burrows of the mole are, of course, smaller than 
the gopher burrows. 

The first figure in Plate III at the end of this article is a male pocket 
gopher, dorsal view; the second is a female ventral view, and showing on the 
sides of the head the characteristic pouches (not connected with the mouth) 
opening below. This depredator often leaves its burrows at night on forag- 
ging expeditions and at this and other times when collecting food below 
ground these pouches are used as pockets in which the food is carried. 
Some observers state that the earth which is brought up from the main bur- 
row is lai^ely carried in the cheek pouches, while others flatly contradict 
this, asserting that the toil is pushed ahead of the animal. Both statements 
may be correct, we have never found any proof that they use the pouches 
as earth carriers. Both gophers and moles are active here during our win- 
ter season. The breeding season of the mole is early in this state, my di- 
ary states that on Feb. 28th of last year a pregnant female was captured 
containing three well developed embryos, and two days later another was 
captured vnth two embryos apparently within a few days of birth. I have, 
as yet, been unable to secure a pregnant gophel- and hepce cannot speak 
with accuracy of the exact date of their breeding time, but from the fact 
that I have caught one meadow mouse (Arvicola) Max. 10 with six nearly 
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fnll grown embryos, and since I have been unable to catch any female 
gophers at about this date, Feb, 15th to Mar. 15th approximately, I infer 
that the breeding season, that is for the first litter, is nearly contemporane- 
ous in the three types mentioned. It is very evident that the best time to 
destroy them, if possible, is early in the season before the birth oi the first 
litter. 

The pocket gopher has not a little intelligence. Our horticulturist 
reports finding a nest stored with potatoes, the tubera lying in layers, and 
each layer separated from the adjoining layers by more or less dried grass. 
Furthermore the entrance to this nest, or at least one entrance, was from 
below, affording a system of drainage quite desirable in this country of wet 
winters. 

It is a common thing to see gopher mounds arranged in a straight line 
from the side of a field or garden to some fruit tree or potato, parsnip, or 
carrot patch, indicating that his main burrow beneath the surface has been 
}iudhed directly to these sotirces of food snpply. 

RBMBDIBS FOR THE POCKET GOPHER. 

JMsoning'. — We have introduced powdered strychnine into pieces of 
potato an inch square and placed this bait down the branch burrow, or even 
as far in as the main burrow, with fair success. We have never had con- 
clusive evidence that the animals were poisoned, except that digging ceased 
in that neighborhood which was pretty convincing proof that the strych- 
nine had done its work. 

This has proved most effective in the absence of other succulent root 
crops whicli may be more tempting to the gopher. And inasnmch as he 
may push out the bait with a lot of earth, before he fairly reaches it, it has 
been found best to put into the burrow more than one piece. 

-It goes without saying that stychnine, being a deadly poison, should be 
kept under lock and key^ out of the way of children and others ignorant of 
its use. 

Wakelee*s Poisoned Wheat is claimed by some to be not only effica- 
cious against the so-called **Digger Squirrel" but to be also a good remedy 
for the pocket gopher. If this is so, it must be at times when other more 
juicy food is scarce. 

Shooting: — A handy shotgun is very effective. The pocket gopher 
^forks during tlie night, and is quite likely to be found digging early in Ihv 
mornings again about noon and again late in the afternoon. At these 
times he frequently thrusts his head out of his hole and a few pellets of 
iihot will kill him. 

But the farmer or the orchardist can not afford to spend time in watch- 
ing ^pher holes, and their best resources are poisons and 

irUps'. — There are many so-called gopher and mole traps on the mar- 
ket but apparently very few which can be profitably purchased. 
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FIG, 6, 




FIG. 7, 




FIG. 8. 
Fig. 5 above shows a gopher trap which has been on the market a num- 
ber of years. Fig. 6, 7, and 8 represent other traps (all set), costing at re- 
tail 25 cents each. Specimens of each were donated the station for trial 
and we have worked with them for two years and find them of little if any 
value, A few young, undersized gophers have been caught, but it has al- 
most invariably happened that the wily rodent has covered thein up with 
earth, or possibly, in a few instances, left a few hairs on the points (in the 
case of the trap shown in Fig. 8) showing plainly tliat the trap is not strong 
enough. 
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Figf. 9 represents, a trap, 
which we have found very useful a- 
gainst both gophers and moles. The 
cut shows the trap set for a gopher. 
It is made by John Picard, St Paul 
karion Co. Oregon, and this |»rtic- 
ular trap we purchased from J. B. 
Mount Newberg Oregon for |2.so. 
This is too high a price, and the mak - 
er could increase his sales ten fold if 
he would sell them at a more reason- 
able cost. Numerous letters to Mr. 
Picard relative to this point elicit no 
reply whatever and Mr. Mount has 
recently written us that he has not 
seen nor heard from the manufacturer, 
whom we understand is a farmer well 
known in that locality, for some time. 
F/G. g.— The Picard Gopher and Mole Trap. 

DKSCRIPTION OF PICARD TRAP AND DIRECTIONS FOR SETTING. 

It is about two feet high. Through the base-board runs a brass spear, 
which is fitted into the lower end of a wooden rod, the latter working up 
and down in a hole in the top of the trap. A triangular piece of iron 
I shown attached at one side in cut) serves as a trip bar and when the trap 
is set keeps the spear up and is lightly caught under a piece of iron on the 
^riffger which latter (see Fig.) swings easily on a hinge. As shown in figure 
a sliding piece, pointed at the end is attached to tlie trigger and can be ad- 
justed to any length- The downward pull on the spear is brought about by 
a strong brass spring as shown. 

In setting, a branch burrow which is open is found (C. fig. 4) or one is 
opened with a trowel, and the spear forced down perpendicularly through 
the soil, about six or eight inches from opening, so that it passes directly 
through the center of the burrow. The base must lie squarely on the ground 
The spear is then zvorked several times up and down through the sotl, that 
there may be no binding when sprung. Before setting, the pointed end of the 
trigger is worked back and forth, to see that the soil does not impede its 
movements. The point should be within an inch of the bottom of the 
mouth of burrow. 

A stone or heavy clod of earth is then placed on the base on each side 
to keep trap steady when sprung. The wooden rod is then raised, the trip 
bar adjusted and the trap is set 

The principle is this: the gopher will sooner or later stop up this branch 
burrow. Or, seeing the pointed stick at his doon^'ay, he at once proceeds to 
l>u.sh out a lot of earth to protect his domicile from what may appear a su&- 
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pldous object The eartli pressing against the trigger point, springs the 
trap, and the gopher, behind the earth, is speared. 

We have used this trap successfully against both gophers and moles. 
What failures we have met with have been attributed to not gauging 
correctly the distance between trigger and point where spear enters burrow. 
In one instance, when the trap was set in a patch of peas, the gopher 
pushed against the trigger himself, issuing from his hole to nibble the 
<ielicat.e bait close at hand, and it was not until the above distance had been 
shortened, that he was captured. One can dig to the main burrow 
* B.Pigi^ ) and set the trap tliere. But in this case it is generally impossible 
to tell from which direction the gopher will come, and a second setting may 
l)e necessary. By introducing a small bit of wood above the screw between 
the sliding part of the trigger and its upper part, an angle may be made 
l)etween these two parts, and the lower point thus brought nearer the 
course of the spear. It has been found necessary to do this in setting tlie 
trap for t- oles. 

Fig. lo shows another trap which we have used 
against both gophers and moles with success. It is repre- 
sented;,as set. It i.s very efficacious, and though requir- 
ing more care in setting than the Picard trap, there arc 
probably less chances of failure when the details are 
carefully attended to. This trap is about i6 inches long 
and no description is necessary. It is of course, a fire- 
arm, and as such has to be handled carefully. It is for 
silebyO. Dickenscn of Salem Oregon for $4.00. He 
states that he will have the exclusive sale of these traps 
for the next four years, and that the inventor has applied 
for a patent. It is needless to say that we regard four 
dollars as a very high price for this gun. Undoubtedly 
lessening the price would increase the sales. The agent 
states that during ajsingle season, with one gun, lieha.s 
killed nearly a hundred gophers. It is certainly very 
killing."^ In setting, the earth should be so hollowed out 
with a trowel that the muzzle, which is placed 4 or 6 
inches down tlie burrow lies directly in the middle line, 
the barrel parallel to the lon^ axis of the bnrrozo; the 
j^un should lie squarely on the ground ^ and care should 
be taken to see that the wire plays freely back and forth. 
On the point of this wire is firmly placed some object to 
blunt it, a piece of wood, or small cork, or better, a 
small piece of carrot, potato or parsnip. Duly a small 
charge is*necessary, a tkimblefull of powder, and twenty 
pellets of No, j shot zvill do very* nicely. A water proof 
cap is fitted tightly to the nipple^ the hammer is drawn 
back and caught. *This applies to the branch burrow, 
which has eitlier been found open or has been opened 
with a trowel. It is set in the main burrow in the same 
FJG, 10, way, but. as in the case of the previous *rap, there is an 

(loplier Gun. uncertainty of the direction of the gopher's approach. 

The animal, in pushing the earth before him, literally shoots himself. 
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Remedies For Moles. 

The last two traps described have worked very well with us. When 
used against moles they are set in the same way as for gophers. The branch 
burrow of the mole is always closed, that would therefore have to be open- 
ed; and as this burrow is shorter than that of the gopher, the muzzle of the 
j^opher gun cannot be thrust down so far, it projects into the hole only an 
inch or t7V0, thattlie mole (and the same thing applies to the gopher) may be 
fairly in the branch burrow before the gun is discharged. 

In setting the Picard trap for moles tlie distance between the lower 
point of the trigger and the point where the spear enters the burrow, should 
not exceed four or five inches. This is effected by the introduction of a 
small bit of wood, as above described, between the two parts of the trigger. 

Poisoning: — At the suggestion of a party who had been experimenting 
on a mole in confinement, we tried poisoning small pieces of beef with 
powdered strychnine, opening the burrows, introducing the bait as far as 
possible with a spoon and then covering with earth again. In a number of 
cases where this was done, digging ceased, but not in all. It would seem 
that the scarcity of their natural food, or its abundance, would affect the 
efficacy of this method. 

Other Means of Killing-.— VJh^n one is so fortunate as to observe the 
soil of a mole's mound moving, indicating that the depredator is at work 
below^, a well aimed thrust of a fork will frequently be successful in trans- 
fixing the hidden animal. 

Fig. 1 1 illustrates a trap modelled after 
an English pattern. It is represented as set. 
There should be teeth filed in, or soldered 
to, the inner edge of the jaws, and the steel 
spring .should be very strong. The centre 
piece, which hangs down between the jaws 
and keeps them .spread apart, is the trigger. 
Almost any blacksmith can make this trap 
at little expense, and we believe, with the two 
improvements above mentioned, which im- 
provements are found on the English trap, 
that this would be a killing instrument. 
In setting, the main burrow is cut into and in- 
to the cut is inserted the trap in the position 
indicated in the figure. The opening above, 
is covered with dried grass or other rubbisli 
to keep out the light. One party reports 
that he fills in the hole, in which he has 
placed his trap, with soft earth, and rarely 
fails to catch the mole as it is digging its 
FIG. //. way through the yielding obstruction. 
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Fig. 12 represents a mole trap which is in- 
tended to be so set as to spear a mole as it runs 
through the surface burrow. When a newly 
made ridge is seen, the trap is pressed into the 
ground in such a way that the two heavy iron 
pieces on the side straddle the ridge, and the 
pointed wires project through the burrow. These 
points are then raised, the ridge slightly flat- 
tened beneath them and the plate, which connects 
with the trigger, lies on top of this flattened sur- 
face. The mole in forcing its way through the 
burrow, raises the plate, springs the trap and re- 
ceives the pointed wires. We have not tested this 
trap sufficiently to warrant an expression of opin- 
ion upon its merits. 



"The California Ground Squirrel." 
"Digger Squirrel." "Cray Copher." 

Spermophilus beecheyi (Cuv.). 

Our wheat crop and fruit trees suffer from this 

pest which is so well kuown that no description is 

^,^ necessary. 

FIG. 12. ^ 

Remedies. — Wheeler's Bisulphide of Carbon is recommended for this 
rodent. We have not used it 

To prevent '*ground squirrels" from gnawing fruit trees, a California 
orchardist suggests tying newspapers round the tree trunk in such a way 
that four inches of the paper at the upper edge extends out. The rattling 
of the paper when the squirrels attempt to cross it will frighten them. 

One of the most effective means for their destruction seems to be a trap 
in successful use in the large orchard belonging to J. H. Stewart atMedford, 
Or. He places, in fence comers about his orchard, boxes about one and 
one half feet square at *he ends and about four feet long. The top and two 
ends are united and can be lifted off" the box. The ends do not reach quite 
to the bottom board, an open space of about four inches intervening, [see 
Fig. 13], and enabling the animal to run through the box and out at the 
other end. On the bottom, midway between the two 
ends, peices of pork rind are securely nailed. These 
peices have been first soaked in a solution of strychnine, 
made by boiling strychnine in water. Kernels of com 
may be steeped in the same solution and placed with the 
pork as an additional bait, but is more easily displaced 
and hence more likely to be eaten by some animal for 
FIG. 13. which it is not intended. But the pork rind cannot be 
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removed. The top is fastened on to the box by means of a couple of nails, 
which can be easily pulled out when putting in new bait 

Mr. Stewart asserts that his trees are free from all attacks of this pt^t 
through using this very simple device. 

Strychnine is not very soluble in water, but, if thoroughly boiled, enough 
will dissolve to make a poison. It would seem that if the solution wen- 
sweetened it would render it more palatable. 

Notes. 

The burrows of moles are sometimes found running in patches of car- 
rots, etc., and the finding of a gnawed root in the course of the burrow 
would seem to implicate.our friend vrith velvety fur. but a species of mead- 
ow mouse [Arvicola] frequently uses this passage way and is believed to be 
the depredator. 

In the spring we suddenly find, in localities, in our fields snd meadows, 
numerous small holes about two inches in diairieter. These are mude by 
meadow mice. 

A party in Portland Or. who was convinced that moles were eating 
valuable bulbs, kept three specimens in confinement for some time and 
found they would eat the following substances: wheat, pears, beef, pork, 
mutton, and peas. Witnessing one fellow eat the latter quite ravenously 
was pretty convincing proof to the writer that, under some circumstances, 
at least, they are not strictly carnivorous. 

In this connection we quote from a recent writing of Amos W. Butler 
of Indiana. Speaking of moles he says, "Tliey generally, if not always, 
feed upon animal food, insects, grubs, larvae, earth worms, slugs and al- 
most any sort of animal food appears to be eaten by them. Many suppose 
them to injure garden vegetables by eating the roots. Such is not thought 
to be the case usually, however, if at all. They excavate a runway along 
the row of plants so that they may secure the insects there found, and it is 
supposed the meadow mice are the forms which utilize the highway thus 
provided that they may secure a meal of their favorite food from the suc- 
culent roots of many plants I have, however, never been satisfied that the 
mole, in sandy soil, is not very destructive to young pea sprouts just as they 
are emerging from the grounds 

In a number of moles caught in March 1893 the stomach contents con- 
sisted almost entirely of finely triturated earthworms, no vegetable matter 
being present. In one captured in Jan. 93 the stomach contained nothing 
but a few delicate fibrous roots. 

Jack Rabbits, though not belonging under the head of "gophers and 
moles," are such a pest in parts of Eastern Oregon that they deserve a pass- 
ing notice* 

in some portions shooting them on moonlight nights as they come into 
the young orchards is practiced. 

Pieces of poisoned melon scattered plentifully through an orchard has 
been found helpful, the rabbits preferring the melon to the bark. -Any 
vegetable of which they are especially fond might be used when melons 
are lacking. The two following recipes are recommended as making ef- 



Digitized by 



Google 



(=3) 
fectivc poisons: Add 9 gals, of water to 100 lbs, of wheat. To this add 
I tb. of phosphorous, I tb. of sugar and i oz. of oil of rhodium. Bring to 
a boil and let stand over night. The next morning stir in enoucfh flour to 
to make a kind of paste. Scatter this over ground frequented uy the 
animals. The second recipe is }i teaspoonful of powdered strychnine, 
two tablespoonfuls of fine salt, four tablespoon fuls of granulated sugar. 
Shake well together in a tin box. If placed on boards this becomes hard 
and rabbits lick it eagerly, 

DESCRIPTION OF Pl*ATE III. 

The first figure on left is a male pocket gopher [TAofHomys duldtvorus] 
tlorsal view. The next figure is a female gopher, ventral view to show 
opening of pockets on side of head. To the right of the head of this 
specimen is a small shrew. The shrews are small mice-like animals, shy 
and retiring in their habits, belonging to the same order as the moles, 
strictly carnivorous and very pugnacious. They kill and eat many field 
mice, and not infrequently are given to killing and eating each other. 

The large figure to the right of the female gopher is a mole [Scapanus 
Toztmsendit] and to the right of that two meadow mice belonging to the 
genus Arvicola, The first skull on the left is that of a pocket gopher, the 
next one that of a mole, and the smaller one on the right that of a field 
mouse. The picture does not show the difference in dentition between the 
two orders Rodentia and Inseciivora^ for which purpose the skulls were in* 
serted. The female gopher pictured was'9>^ in. long and from this 
the length of the other specimens can be easily computed. The two 
gophers were taken from specimens in the flesh; the mole was stuffed, as 
were also the two meadow mice. The shrew was an alcoholic specimen. 

ADDENDA 

The following notes were made up too late to be incorporated in the 
bcdy of the text, and through the courtesy of the printer are here append- 
ed. 

March, 28th, 1893 — A pocket gopher just secured, containing four 
young embryos. See page 15. 

From the cheek pouches [not to be confounded with the pockets of 
the pocket gopher] of a ground squirrel, captured at 10 a. m. on a daj' 
in last September, by Prof. F. E Loyd of Forest Grove, 21. i grams or 50 
c. c. of oats were taken, an indication of the amount of damage caused by 
these pests. 

The galvanized iron tank figured in Plate II cost the department about 
I30.00. The wooden frame upon which it rests, and the cover cost, to- 
gether, about $4.00. 

In Fig. 2 Plate I. the light colored spot on each wing of the first cod- 
ling moth figured is due to a break in the wing. 

The details in the beetles [same figure] cannot be shown with the 
means our photographer has at his disposal. 

Bulletin No. 12 from the Wyoming Experiment Station is just received, 
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containing remedies for **Grouud Squirrels." Tliey advise the use of Bi- 
sulphide of Carbon manufactured and sold by E. R. Taylor, Cleveland, 
Ohio, for lo cents per lb. on board cars at Cleveland. A gallon weighs 
about lo pounds and is sufficient to treat i6o to 200 holes. The usual 
method is practised; saturate a piece of cotton the size of an egg with the 
fluid, throw it down the burrow and stop the opening with earth. Never 
bring this inflammable agent near a light of any kind!! 
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POTA rOES. 
H. T. French. 

One hundred and fifty three varieties of potatoes were 
^rown last season on the Experiment Station fami. Eighty- 
eight were grown in plats large enough to warrant a calculation 
of yield per acre. The remainder were grown in small amounts, 
to determine their manner of growth, as effected by our soil and 
climate. 

The potatoes were grown on a clover sod which was plowed 
in the winter, and again in the spring just before planting. No 
fertilizer was used, except a dressing of wood ashes sowed on 
the field after planting. 

The potatoes were cultivated with a Planet Junior, one 
horse cultivator, thus keeping the ground as level as possible. 
While the season was unfavorable for the potato crop, owing to 
the cold, dry weather, the yield was farely good, and the quality 
of the tubers was very good. 

There was very little fungus growth, or dry rot, on the 
potatoes last season. 

A thousand, one pound packages of potatoes were .sent out to 
the fanners of the State last season for trial, and, in several 
cases, the results were unsatisfactory because of the fact, that 
fresh manure was plowed into the ground in spring just before 
planting. Manure applied in this way makes the best condition 
possible, for the development of fungus diseases. There is not 
moisture enough in the ground, to cause complete decomposition 
of the manure, ^d it serves as a most excellent culture medium for 
the germs of fungus diseases. Manure should be plowed under 
in the fall, so that it may become thorouglih' incorporated 
with the soil, before the time of planting. 

The mechanical effect of stable manures when applied in the 
spring, in making the soil too open and loose, is also detrimental 
to the growth of the potato plant. 

Of the varieties, which seem to warrant recommendation 
after two years trial, we would mention the following. 

Dublin Chief. — Smooth, white potato, with fine shallow eyes; 
round and slightly elongated in shape. 
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8oap ill the proportions of i lb. to every 8 gals! of water. As this soap 
was used simply to secure an even spreading of the liquid and, possibly, to 
insure the permanency of the soUiiion, I believe that ordinary soft soap 
would have answered the purpose equally well. 

To this solution 'IXL was added, crushed in f mall pitces. i lb. of 
IXL to every 16 gals, of the liquid ^ This, as is well known, is a patent 
insecticide consisting of lime, sulphur and salt and sold by Wm. Beck &. 
Co., 112 California St. S. F. and 26 North Front St. Portland. Or. Cost in 
Portland 4 cents per lb. in bbls. (500 lbs. to bbl. ) 4*/^ cents per lb. in 6q lb 
box and 5 cents per lb. in bricks, any" quantity. It was used the past sea- 
son because previous experiments appeared to indicate that fewer sprayings 
were necessary when it was used, and on account of its fungicidal qualities. 

The first application was made June J 2th. but rain interrupted the 
work, and, more rain occuring a few days later; this first spraying was dis- 
regarded and a second application made June 17th., five daye later. .On 
June 27th. the fruit was sprayed for the third time, in reality the second 
time, and the fourth or really the third spraying was made Aug. i8th. 
None of the Waxen or Summer Sweets were treated on tliis last date. 

On August 5th the fruit on tlie sprayed trees appeared to be quite free 
frc.ni wornis, even on a few which were not treated on June 27th and had. 
therefore, gone seven weeks since the last spraying. Two weeks later, 
however, Aug. i8th, the Baldwins and Rambos were found lo be somewhat 
wormy, showing that they should have received a spraying three or four 
weeks earlier. This would have brought the third spraying three weeks 
after June 27th, /. e. about July i8th. The. need of thorough ivork at about 
this date is referred to later on. 

The apple- worm, owing largely to the very inclement spring, was not 
as bad this year as the preceeding season, and unsprayed orchards looke<l 
faiily well in comparison witli those which had been sprayed. In October, 
and earlier, the leaves on some of the trees in the sprayed orchard were 
noticeably burned, more particularly on tlie Baldwin trees. The cause of 
this cannot, in this case, be ascribed to using too. strong a mixture, but in 
the following facts which have been discovered by previous experiments. 
It has been observed that trees in counties adjacent to, or near, the coast, 
are more likely to be burned than those in the interior. Further, if a light 
rain occur during or immediately after the application, the leaves are apt 
to be burned. Such burning does not show, when paris green is used, for 
sometime after the application. A heavy dew, or hot sunlight, immediate- 
ly after spra3ring are conducive to burning. Strangely enough, it has been 
found that the older leaves are more susceptible to injury than the younger 
leaves. The under side of the leaf also is more easily burned than the up- 
per side. The very slight rain occuring during our first spraying, June 12, 
aided by other climatic conditions prevalent here undoubtedly caused the 
burning of the foliage. This injury was but slight, and, another season, 
might be absent altogether. It must be said, however, that the presence 
of soap in the mixture appears to make it more liable to burn, than, when 
ujied without the soap, and for that reason it would be well to use a min- 
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iinmn amount, just enough to cause the liquid to spread over fruit and 
leaf. 

The effectiveness of Wrapping burlap bands about the appte trees, as au 
adjunct to spraying, has been referred to before. Yet it must be borne in 
mind that the worm found beneath the band has accomplished its work, 
and spoiled the apple in which it was working. At the same time, many 
of the worms so killed, would, had Ihey lived, produced female moths, 
which would have laid hundreds of eggs upon the fruit. In our experi- 
ments banding began in July, and the bands were examined every five 
days. In examining the bands, the greatest number of worms were found' 
Aug, 25th, and Aug: 31st, 78 on the firet date and 76 on the second,— 
from about forty-five trees. Inast^uch as it has been found that the larva 
lives four weeks in the apple before seeking a hiding place, it is evident 
that the mature worms found in such numbers from Aug. 25th — 31st, were 
hatched about July isth-^isty— another arg^umeui to Prove the necessity of 
a thorough application about July 2othy in ordinary seasons. 

I am convinced that three sprayings, vnth, a fourth on later varieties, 
.will, if judiciously applied, save a large percent' of the fruit, and, as a re- 
sult of the work of the past three years t unhesitatingly niake to the fanner 
and fruit grower the following 

RECOft^MENDATIONS. 

Spray with the solution above given for the first time about June loth- 
T^th, in ordinary seasons. A ver>' early spring might call for an earlier 
application, vet it is very apparent that fruit growers, as a rule spray too 
early, there is no n^d for action until the apples are as large as xnarbles. 

Let a second spraying follow the first in about three weeks, or a little 
earlier,— say July ist— 6th, and a third July 20th — 25th. That should be 
sufficient on all early apples. A fourth is recommended for l^te apples 
Aug. 15th. — 20th. These dates cannot be taken as crite^ons always, but 
they are based on careful observations here for three successive seasons. 

As good a showing may be obtained, possibly, with some t>ther agent 
in the place of IXL; we suggest it because with it we have had good results. 
Do not use too much of the solution, for it only makes burning more prob- 
able. 

It might be well to decrease the amount of soap used, to about i lb. 
in every 15 gallons, just enough to cause the liquid to spread evenly over 
leaf and fruit. Begin banding about July 4th. 

COST. 

The large trees used in the above experiments were 30 — 40 years old 
and each tree required from 2 to 3 gals, of the mixture. This called for an 
expenditure of 7 cents per tree for each application, for labor and material. 
Smaller trees, requiring less, would not call for that sum. 

It is an interesting fact, though having no especial bearing on our 
work here, that in Nebraska, in 1892, the Codling Moth caused a loss of 
<2,ooo,ooo. a very large proportion of which might have been saved by 
judicious spraying. 

PKOPOiSBD WORK 

The Botanist and Entomologist are planning a series of experiments 
for the coming season to determine the practibility, as far as Oregon ts 
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concerned, of cooibuxing fungicides with the arsenites, that the scab and' 
other fungus diseases together with insects which prey upon apple, pear 
&c. may be killed with tl;ie same application. This operation saves the 
cost of a special treatment for either yegetable or animal pest, and is much 
to be desired. 

HOP UOVSE, 

This pest was not as bad this season as the year preceding, owing to 
the cold rainy spring, unfavorable to any insect life. The statement hav- 
ing been made, by a few hop growers, that kerosene emulsion, i part to 30 
parts of water, injured the foliage of the hop plants, the Entomologist ap- 
plied it considerably stronger, i part emulsion to 20 parts water, on hops 
planted on the College grounds. Even at this strength no injurious results 
were observed, and.it must be concluded that the fault, in the cases referred 
to, lay in its manufacture or application, or both. Kerosene however in 
the hahds of the uninitiated, is a dangerous agent, and our hop growers 
feel more confidence in the quassia soap remedy, or tobacco and soap, 
which compounds have frequently been quoted in publications emanating 
from the U. S. Departmeut of Agriculture, in bulletins published by this 
departtiieht of the experiment station, and elsewhere. 

If opportunity offers, experiments will be instituted the coming season 
with a weak solution of Koebele's Resin Wash.* This wash promises to be 
a valuable agent against all forms of plant lice. It has in fact, already 
proved itself an efBcacious agent. Its special value lies in the fact, that in 
a weak form it may prove fatal to the tender-bodied lice, and at the same 
time not kill the predaceous insects which feed upon them, and are found 
amongst them in considerable numbers. 

The expieriments proposed for next season are to determine how weak 
a solution will kill the hop lice and uot injure the beneficial insects which 
occur on the hop. 

It is propable that our hop growers will always have this pest to com- 
bat, and during some seasons, its ravages will l)e felt very severely if rad- 
ical efforts are not made against it. 

PLBABBEXI«BS AND RADISH FLIES. 

Briefly, this experiment connsted in testing on turnips and radishes 
the comparative value of tobacco water ( i lb. of waste stems steeped in 
2>^ gals, water) air-slaked lime, and ashes, as a preventive of the attacks of 
Phytloireta decipiens and species of Anthomyia, The small * 'worms' • found 
in minute brownish burrows near the top of radish and turnip roots are 
the larvae of the above flies. The result was a corroboration of previous 
work in this direction, viz. while lime and ashes are good, more frequent 
application are called for than when tobacco water is used. About three 
applications of tobacco water liberally applied with a watering pot, at in- 
tervals of two weeks, beginning when the plants are about a week old, vrill 
be found efficacious. As stated in a previous bulletin, this liquid is not only 
repulsive to the insect, but, sinking about the roots acts as an excellent 
fertilizer. Especially is this noticeable in the case of radishes. 

The lime was applied to the plants with a Leggetts' London Purple 

♦ Receipt for Resin Waj-.h: To 3 fcs of carbonate of »oda (tommon washing soda,) 
add 4 B>s of resin and i gal. of water. Heat until dissolved, and while boiling gradually 
add 4 gal. of hot or warm water, stirring all the time, and continue the boiling until the 
mixture is the color o molasses When wanted for use. warm and dilute as follows with 
cold water: For Woolly Aphis i part wash to 6 p^rts water; for any other aphis 1 part 
wash to xo or 12 of water: for Mealy Bug, 1 part wash to 10 parts water. 
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Onn (Leggett & Brother, 301 Pearl St. New York City) which is shown in 
a line cut below. By means of a strap which accompanies this machine 
and which passes over the shoulder of the manipulator, the gun' can be held 
at the level of the waist, with the muzzle end just above the plants, and 
any dr>' insecticide easily applied. 



FIG I .— Leggett's London Purple Gun. 

Through courtesy of G. C. Davis of the Michigan Agricultural College 
we are privileged to insert here a cut from an ori^nal drawing of a ma- 
chine of his invention, propose^), primarily to, kil^ leaf hoppers, but also 
well adapted to catching and killing flea beetles on very young plants. 

The machine is called a "hopperette'*. 



PIG. a.— A Hopperette. 
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Quoting from his description: *' A small tarred pan is attached to a 
hand wheel hoe as shown in figure. The pan is made of sheet iron. The 
|>ottom is i6 in. by 20 in. with a notch 6 in. deep bv 4 wide cut in the cen- 
tre of the front edge. Qn t^v^, sides and back is an upright sheet abotit 
4 in. high. The edges of front edge and notch are rolled up about }i\n. 
simply enough to keep the coal tar on bottom from rolling off. 

The hopperette is attached to a wheel hoe by two strips of strap iron 
fastened under the pan as a support and at the other end bolted to the 
frame uf the hoe. The carriage figured in cut is a "planet Jr*'. iabld by 
D. M. Ferry & Co. and listed in their catalogue at $4.00. The pan costs 
about $1 25. When used it is close to the ground and the young plants 
(celery plants, radishes, turnips. etc. )arc surrounded on sides and back by 
the edges of the notch.- At a is a small string or wire which causes the 
insect to jump at the right time, and also prevents the plants from striking 
the sharp edge of the iron. -As the machine is wheeled along and the 
plants disturbed as indicated,>a large proportion of the iri^cts will jump 
on to the tar and perish". 'i r 

WIRE Worms AND ctrr WORMS. ' 

Three plats each containing about 900 sq. ft. were treated Mav roth, 
with Kainit & Muriate of potash, in the proportion of f^ainft, 1000 lbs. to 
acre oii/afle plat and .ifiS^Jbs. to the acre on another plat. On the third 
plat Muriatl^^ was applied \t the rate of 600 lbs. to an acre. On two other 
plats, each c^^taining abotit 450 sq. ft. the salts were applied in these pro- 
portions: Kainit 2000 lbs. tQ the acre, and Muriate the same. In each 
case, plats wer^ left untreati^H to serve as checks. 

On both trewb^ and untmited plats, corn, tomatoes, peas, beans, and 
cabbages were piloted. Tlii^'Si^ason, as far as tliis valley was concerned, 
being exceptionall^free from tjifese sometimes ver}- injurious pests, no result 
was obtained worthy^of note bey^^nd the increased growth of certain of the 
vegetables, due to th^vfertilizing '(;iuaiities of the salts. 

A few excellent preventives o^c^ut- worm injury to gai den plants are here 
appended, {a) When planting ca^ibage plants, tomato plants, etc., hold in 
the left hand a paper 3 in. 9()^are, at^ j^raj^t around tlie stalk of the plant 
iti such a. way that it will exteijd from about 2 iitisabove the ground to one 
below the surface. These papers can he easily cuti^ strung on a wire and 
carried about the field suspended from a button holebf one's coat. 

{d) Throw old tomato cans and the like into ^^ bonfi'nt- aiul allow them 
to remain until the t^_^ends and the side become'^indoldered. """W-itJi a pair 
of shears cut the tin tube iuto two equal pieces lengthwise. Wra^each 
piece around a broom haWHe so as to form two tubes about 6 inches long 
and 2 ]4 inches wide. Wh<» ,vanted for use» the tube can bt- sprung dpen 
to admit the stalk of the plant, and it should then l>e pressed into the 
ground about V^ inch. ^ ;. 

(c) Hand picking of worms arffl digging them out from near a plant 
which they have cut has already been referred tOi. .;-' 

TENT CATKRPIU.ARS. - ^ . -' ' 

These pests have been so prevalent the pist .season, that reiiiedies and 
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preventive measures, which were ^ven in nuUetin No. 14 are here repealed. 
The hairy larvae, so prettily marked, are by this lime very well known to 
our citizens. They turn into moths mncll like the one figured on Ihe lille 
page of this bulletin. 

Where fruit trees are sprayed wilh the arsenical solulions for the coc'- 
ling moth the foliage is necessarily poisoned, and the above caterpillars 
being leaf eaters, are killed by eating the leaves. A very excellent, ami 
very necessary- preventive is to destroy the egg clusters on the leafless 
trees in autumn, winter, and early sprine when they can be easily seen, by 
cutting off and burning infested twigs. The eggs are clustered in a dark 
band around the twig. Another remedy is equally simple; saturate a rag 
with kerosene, attach it to a pole, light it and burn the webs when the 
caterpillars are within. Crushing the very ycung caterpillars with the 
gloved hand, when they are massed together, is also recommended. Sev- 
eral parasites attack this larva, so man is not alone in his efforts to destroy 
them. A few of our birds, but not many, feed upon these pests. The 
eggs of ClisiocatHpa found in August will not hatch until the following 
spring. 

GOPHBRS AND MOLES. 

The station has obtained a sample of the breech-loading Breese Riggs 
Animal Gun, invented, manufactured and sold (I3.00) by Miss Emma 
Riggs of Crowley Or. The principle involved in its use is the same as in 
the muzzle-loading Dikinson Gun figured in Bulletin No. 25. 



FIG. 3.— The Breese Riggs Animal Gun. 

The hard wood stake to which it is attached is driven into the ground 
and the barrel can be pointed down the burrow at any angle. It calls for 
a 16 gauge shell, a very light charge of powder (about ij? thimbles fiilli 
and about 30 pellets of No. 6 shot. We regard it as a very efficacious 
machine, and the fact that it is a breech loader makes it an easy gun lo 
load or unload. 

Moles can be shot with an ordinary shotgun, if one is so fortunate as to 
have such a weapon when he observes the earth of the mound moving. 
Such movements indicate that the mole is just below, and a good marks- 
man can kill the animal when standing 25 or 30 feel away. Spearing them 
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when so engaged has been referred to in a previonshuretin. The so-called 
"Mole plant" {Euphorbia lathyris) is thought by some to prevent dep- 
red-itions, of moles at least, when planted in gardens. This idea however 
meets with but little encouragement from close observer.^. 
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EXPtANATlON OF PLATE 1. 

I^igs. 1 & 2, Cut worms, Hadena devastalnx and Leiuauhx iSp?^ res- 
pectively. Fig. 3, Moth {Rhynchagrotis confusa) from cut worm. Fi§^4 
& 5, Codling Moths, Fig. 6, Omus californicus a predaceous beetle and 
hence a beneficial insect. Fig. 7, Another predaceous beetle {Pterostichus 
californicus^. Fig. 8, Cicindella 12-gutlata, a Tiger Beetle, predaceous in 
habits and commonly regarded as a useful insecL Fig. 9. Larva of Crane 
Fly. Found in decaying vegetation. Fig. 10. Perfect insect or imago of 
Crane Fly. Fig. 11. Largus stucincius. Fig. 12. Leptocaris triiutaUus, 
This and the preceeding belong to the order known as Hemiptera or bugs. 
They are abundant, frequently seen about maple trees, and also feed on the 
juice of bruised cherries, berries etc. F'if.-. 13 A beetle which bores in fr 
{Buprestis aurulenta) quite common in Oregon. Fig, 14, Cicada areola /a 
(allied to 17-year Locust) with wings, expanded. Fig. 15, Same with wings 
closed. Fig. 16, Pupa of a Cicada. Fig, 17, A wire- worm; injures wheat, 
tomato plants, potatoes, beans, etc. Fig. 18. Click or Snapping Beetle 
which comes from the Wire-worni. Fig. 19 and 20. Two Click beetles [Cox- 
ymbites fabrax^. Fig. 21, Another Click heetXe [C cylindri/orfttis). Fig. 
27. Dicerca divericata, a beetle frequently seen on peach, cherry, or prune 
trees. Its larva bores in the wood of these trees just below tlve bark and 
resembles the larva of the Flat-headed Apple-tree Borer \Chrysobolhris 
femorata) Fig. 23 and 24 Branch diti^ twi^horer^ [Polycaon con/erluSy) 
Fig. 25, The beetle which comes from the Flat-headed apple- tree Borer, 
\Chrysobothris femorala). Fig. 26 Eggs of "Tent Caterpillar" Fig. 27 
and 28 'Tent Caterpillars" larva of Clisiocampa (C pluvialis and C\ erosa, 
respectively) Fig. 29. Larva of Pseudohazis eglanlerina which feeds on 
Wild Rose. Fig. 30. "Ten -lined leaf eater" Polyphylla decemlineata.) Its 
larva feeds on roots of grass. 

All figures in Plate I but slightly reduced from natural size. 

PLATE II. —SOME SAMPLES OF INSECT WORK. 

I. Woolly Aphis (5, lanigera) on apple. 

II. San Jose Scale {Aspidiotus perniciosus.) 

III. Oyster-.shell Scale \Mylilaspis pomorum.) 

IV. Work of Scolytid Borers on young Balden n. Piece of bark re> 
moved to show burrows. 

V. Work of Blackberry and Raspberry Cane Borer. 

VI. Coryihtua on under side <»f Apple leaf. This insect has been re- 
ported to the station at various times but is not numerous enough or inju- 
rious enough to be regarded as a pest. 

VII. Work of Pear and Cherry-tree Slug. 

VIII. Currant stem hollowed by the Currant Borer. 
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CAPONS AND CAPONIZING. 

F. L. Washburn.. 



WHAT IS A CAPON? 

A capon bears the same relation to a cockerel that a steer does to a 
bull; it is an altered rooster. As in the case of steers, a capon is more 
quiet, lays on much flesh and fat and remains tender for many months 
nfter the operation. Caponized birds 17 and 19 months old have been 
killed here whose meat was extremely delicate snd tender. They will, 
furthermore, weigh from 20 to 30 per cent more than a rooster of the same 
age if kept the proper length of time, and, in many Eastern markets will 
bring from 18 to 30 cents per pound. The comb and wattles do not grow 
after the operation. The feathers of neck and saddle grow enormously 
long and become very glossy. They do not chase the hens; they neither 
crow nor fight. For a few months after oaponizing they are very hearty 
eaters, but later do not consume appreciably more food than ordinary fowls. 
If the operation does not succeed in removing all of the testicular matter 
or the sac {tunica i*aginalis) inclosing it, the glands grow, — sometimes 
to an enormous size, and assume distorted shapes. The bird is then what 
is known as 

A SUP. 

A slip gains flesh and fat and better flesh than a cockerel, — grows rap- 
icily, and for a time resembles, as far as outward appearances go, a genuine 
capon. But after a while, — three or four months after the operation, the 
comb and wattles grow, the bird developes a crow, and chases the hens 
\vor?»e than a cockerel. It is evident that its period of gain has at this 
point ceased and it should be killed without delay. The meat of a slip is 
superior, as said above, to that of a cockerel and in some markets sells for 
nearly as much per pound as that of a capon. 

IS THE OPERATION CRUEL? 

No more so, and not so much, as the same operation performed on pigs, 
colts and calves. It is quickly done, and the bird begins to eat directly 
after being released from the caponizing board. Not over 2 per cent of 
birds need be lost by even an indifferent operatcr, and any chick so killed 
dies from hemorrhage and is as good for table use as though death had been 
caused by beheading. The beginner should practise on two or three dead 
coekere's first, in order to become familliar with appearance and position of 
organs before attempting to handle a live bird, 

INSTRUMENTS NEEDED. 

Caponizing instruments are sold in sets by Geo. Q. Dow, North Epping 
N, H., by W. H. Wigmore and Co. 107 So. 8th St. Phila.. the latter firm 
represented on this coast by the Petal uma Incubator company, Petaluma, 
Calif .— by Geo P. Pilling & Son 116 South nth St., Phila., and others. 
Single inscrunieiKS can be purchased from most of these firms, as shown in 
their catalogues. These tools sell, in sets, for from $2.00 to I5.00 and over. 
The instruments actually necessary are a sharp penknife or scalpel, a spring 
or spreader. Fig. 4 (A & B) to keep the ribs apart, a caponizing canula Fig. 
4 C in some form, a delicate steel hook Fig. 4 Z>, and a pair of fine long 
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FIG. 4.— (All figures in this group are about % actual size.) 

forceps. To these might be added a pair of small sharp pointed scissors. 
One should have also an oval capK>nizing board (Fig 5.) 

The board we used is 2 ft. by i>^ in 
its two diameters. Eight inches from 
one side is a row of thirteen holes }4 
in. in diameter and one and one half 
inches from each other. At one end 
are four oval holes about i )4 in. long 
aud ^ in. wide, (see Fig. 5,) The 
small round holes are to hold the ends 
of the staple, Fig. 4 E, which passes 
over the wings of the fowl. Through 
the oval holes a double strap is car- 
ried over the scaly part of the legs and, by means of a weight at the end 
beneath the board, holds them firmly. The iron staple, which is used as 
above indicated, is four inches long, with a cross bar i %, inches from the 
rounded end. The staple must fit snugly in the round holes. Tlie distance 
between anj' two of the round holes is just one half the distance "between 
the free ends of the staple. The hook. Fig. 4 D, can be made from a den- 
tist's pick or from a crochet needle, and is used to tear the delicate mem- 
branes found in the body cavity of the fowl, and concealing tlie viscera. 
A spreader Fig. 4 A can be made with a well tempered piece of steel. It 
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is 2)4 in. wide and each arm \s lyi in. long. Allowing for the turning np 
of the ends, the peice of steel from which this spreader was made was about 
€yi in. long, and ^ of an inch wide. Such a spreader should be very pli- 
able. The spreader represented at B Fig. 4, which can be purchased for 
a small sum is to be preferred for young birds, and the stronger spring 
should be used only when the ribs do not yield easily; at which time, by 
Uie way, the bird should not be caponized. A caponizing canula can be 
purchased. . The one used here, however. Fig. 4 C was made from a blow- 
pipe which had its smaller end flattened and just enough of a slit left at 
this end to allow of the passage of the wire loop. We prefer fine silvered 
wire (Malin & Co No. 32) to the horse hair used by many. The spreader 
shown above. Fig. 4 B^ is somewhat too long and we would reccommend 
the shorter improved style shown in Fig. 6. 

THE OPERATION. 

The bird, which should be between 2>^ 
and 4 months old, has been kept without 
food or water for 24-30 hours in order 
that the intestines may be perfectly 
empty. It is placed on the caponizing 
board, its wings pinioned with staple (<}o 
not press wings too closely together) and 
its legs fastened firmly by the weighted strap referred to above. The board 
has been placed on a barrel, say, or something of the proper height, and 
preferably out of doors, where plenty of light, direct sunlight if possible, 
is obtainable. It is well to wet the feathers on side, in front of thigh, that 
they may the better be kept out of the way. Brush them back to bare the 




FIG. 6. Improved Spreader. 
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skin.. With a scalpel or sharp pen-knife cut through the skin at right 
angles to back-bone, and half way between shoulder and thigh. Let lhi> 
cut be about i in, long or more. Then push the skin back and cut through 
the muscles between the last two ribs. Insert spreader to keep ribs apart. 
Your bird will then have something of the appearance shown in Fig. 7- 
Allow no foreign matter, feathers etc., to fall into the cavity while opera- 
ting. With hook tear away the delicate tissue which you see hiding the 
intestines. This tissue is the wall of an abdpminal air-sac. The intestines^ 
exposed, push them to one side and note the testicle of the side upon which 
you are working, lying close to the back and about on a level with the 
front edge of the thigh. It is an oval body, generally whitish, but not 
constant either in size or coloration. If the chick is very young it may 
not be much larger than a jgrain of wheat, but in the larger breeds of fowls, 
at four months of age, it will be considerably larger, and in quick growing 
fowls, like the Leghorns[and, by the way, it does not pay to caponize 
these] the glands at four months, may be nearly as large as a sparrow's 
egg. Note the blood vessels close to the testicle, and sometimes directly 
in contact with it, running along the back in the middle line; the pulse in the 
artery [dorsal aorta"] is distinctly visible. Insert caponizing canula and 
place wire loop over testicle. Extreme care must be taken not to include 
either of the large bloodvessels in the loop. If you tear either of these your 
bird will bleed to death. At the same time the entire gland must be xwoSm- 
^^'^'^ failure in this particular means a slip. Now keep the end of the can- 
ula closely applied to the gland and draw upon the wires firmly. The re- 
sult is that the wire cuts the testicle ,free from the tissue supporting it and 
it can be picked out of the abdominal cavity with the long handled forceps- 
With forceps also, or with spoon, remove all foreign particles which may 
have got into the abdominal cavity such as peices of feathers, clotted blood 
etc. The spreader is then removed, the skin drawn over the cut beteen the 
ribs and the two edges of the skin stitched together. This takes a little 
^-. ^-^ more time, but we believe it is far more humane 

f^^l^ m\ than just twisting the feathers together. Turn 

V iS ^^ 7 V J ^^ chick over and repeat the operation on the op- 
^eS ^^^ '/^'^ posite side. Many professional caponizers remove 
JK« ^^L) \io\h glands through the same cavity, /. e. open 

^n y^p • ^ only one side of the bird, but it is hardly advisa- 
|l 1^ ble unless one has the finest set of instruments, 

:| j ;j v» the Chinese tools for instance, and has become 

(I / ^^ very expert in their use. The bird is then placed 

^\ i-i\ *^ in a dry coop, and given plenty of water and soft 

\_JlJ' food frequently (but not two much at a time- 

/^^^^ c for three or four days and then allowed to run 

^■---^ with the other fowls. Sometimes a bird t>ecome» 

FIG. 8, Uro^nitalorgansof "wind-puffed" a few weeks after the open-ition. 

vas deferens Vi.kidtuy, IT. ^xi other Words, when the cut in the skin has 
ureter, C. cloaca, (reduced.) '^•^ ^'• 

healed, air gets between the skin and the muscles, from the broken air sac. 

This can be easily remedied by puncturing the distended skin with a coarse 
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iieedle and forcing the air out. Or, if left alone, it will eventually remedy 
itself. 

BEST BREEDS, AGE, ETC. 

In our estimation the Light Brahnias or the Plymouth Rocks make b> 
far the best capons, ^he black Langshans are excellent also, albeit they 
are very slow growers. Partridge Cochins are highlv spoken of The 
Indian Games make fine capons, as well as crossses of this species on other 
large breeds. A turkey was caponized here the last season, but results are 
not definite enough to warrant a report yet. 

As to age, many caponize as soon as they can distinguish the sex of the 
chick. The important point is not to wait until the glands are large and 
the ribs become stifF.and unyielding. 

EXPERIMENTS AT CORVALLIS, 

These experiments were not intended to give results in minute *ietail. 
That will come later perhaps, when a flock of capons can be kept at the 
Experiment Station. The conditions under which the work was done here 
has been purposely made the same as would be found on any farm. The 
capons were given no special care nor special food, and the results show 
conclusively a gain over birds untreated. About thirty fowls were used in 
the experiments. Two or three of the first caponized were accidentally 
killed. A few proved slips. Untreated roosters of the same species and 
same brood were used as checks in many cases, but, owing to the fact that 
all the birds belonged to tlie writer's flock, it was impracticable to keep 
checks for each bird caponized, hence the apparent meagerness of the re- 
port in this direction. The following table gives the data as regards com- 
parative gain of a few of the subjects, enough being quoted to give a fair 
ide^ of the experiment. 
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Cross: Ply moth; 5 months Feb. 3 Mar. 12 

ij Rock & Brown Nov. ao albs 1892 189a 

Leghorn. I 1891 15J4 oz. 4K «>8- 5*8 

Same -.check on j 
14 No. 13. albsS^oz, 4lbs. 4*8 " ^Xhn 2'/&U)s 

Black I 5 months Feb. 3 Mar. la Aprl. 30 Dec. 9 1 

Langshan. .Nov 20 albs 11 oz. 1892 1892 7H !*>» 1892 io}*i\b y^ilbs 

I 1891 61bs. 7?iro» 17m i9d 

Light I 5 months Feb. i Sept. 12 Feb. 12 Feb. la 

2S I Brahma. iDec. ir3lbs6o2. 1803 1893 iSoi 1894 8^»lb 6«/jlbs 

I 1 1892 6H»D» 8Ibs SV9 fts 19ms. 

No. 12, In excellent condition. No. 2$, In good condition, see Plate III. 

No 12 shows an average gain per month, after the operation, of 9.9 
oz. The check on No. 12 was not kept as long as the capon, for lack of 
facilities, but during eight months time, it showed an average gain of 
6 oz. ptr month. Number 25 should have been killed in Sept. 1893 for, 
as shown in table, there was hardly any appreciable gain after that time. 
The bird is figured alive and dead in Plate III at the end of this bulletin. 
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HOW TO PRKPARE A CAPON FOR MARKKT. 

Keep the bird twelve hours without food, that its crop may be entirely 
empty. Then suspend by the feet in a convenient place. Have ready a 
two or three pound weight attached to a hook. This is to fasten to the 
lower mandible or "loMer jaw" of the bird after he is dead to keep him 
steady and facilitate picking. Seize the head of the fowl, open his mouth 
and cut the veins and arteries [ jugulars and carotids] at the back part of 
the throat by running a sharp-pointed knife into the back of the mouth, 
a French Poultry Killing Knife is made expressly for this purpose. As 
soon as blood vessels are cut, run the knife through the roof of the mouth 
into the brain. Then pluck the bird immediately, without scalding. This 
method is most approved of by experts, as the bird is not in any way dis- 
figured. One may cut both of these bloodvessels from the outside by run- 
ning a sharp pen 'knife into one side, a little back of and below the ear, 
thus making only one wound. This one wound however might be objected 
to by the marketmm. Never chop off the head! In plucking, the feathers 
of the two outer joints of the wing, the feathers of the upper part of the 
neck, the tail feathers, together with the long feathers of the saddle, and a 
few feathers on the lower end of the drumstick should be left [See Plate 
III]. Do not cut off the feet. If the head is bloody, wash oflF the blood. 
.\s regards dressing; cut carefully around the vent and pull out the intes- 
tines, scraping off the fat with which they are covered and leaving it (the 
fat) in the body cavity, when the end of the intestines is reached, break 
them off just below the gizzard. I^eave gizzard and every -thing else, ex- 
cept the intestines, in the bird. Turn the mass of fat, around the opening 
you have made, outward, and let it harden, it will improve the appearance. 

Capons should be packed, when thoroughly cooled, in new boxes 
lined with white paper. They should be packed solid, backs up, care being 
taken not to bnii.se them. This is the approved way of preparing a capon 
for the market. Buyers of capons at once recognize it as the bird calling 
for 30 per cent more per pound than an ordinary fowl. For our own use, 
however, we should never take such pains; it is recommended because such 
a method obtains fancy prices. 

THE BKST AGK FOR KILUNG. 

On this point opinions seem to differ. One authority snys: **Capons 
should be kept until two years old; another, Mr. Cushman of the Rhode 
Island Experiment Station, says "'Capons killed at eleven months of age 
are preferretl, as they get coarse and **soggy'* if kept until twelve months 
or longer'*. In spite of this last assertion we have found at least two 
capons, Nos. 12 and 25 to be in good condition at 17 and 19 months, and 
they certainly gain after twelve montlis. As far as our experience goes 
we would recommend keeping them at least thirteen or fourteen months 
from date of hatching. 

WILL IT PAY IN OREGON. 

Unless fowls are sold by the pound it ceriainly will not pay from a fi- 
nancial standpoint. In Portland, we understand, and in a few of our other 
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large cities, the practice of selling poultry **by the dozen" is gradually dis- 
appearing. When fowls are sold by the pound, as they should be, it >^411 
he an easy matter for the raiser of capons to successfully compete with 
those furnishing the scrawny tough fowls now displayed in our markets. 

Quoting from a list of prices in Boston Market for 1891 and 1S92 we find 
that from Jan. ist to May 15th. New Jersey Capons sold for from 20 to 28 
cents per pound. At the same time broilers were bringing frdmis to '55 
cents per pound. When capons are scarce, which happens in' fearti- sum- 
mer, they bring nmch more per pound. On July 7th 1892 capons weighing 
nine and ten pounds were retailing in Pulton Market, New York City, for 
35 cents per pound. The latter part of May 1891. — a member or the firm 
of Edson Bros, and Gilman wrote to Mr. Cushman of the Rhode Island Ex- 
periment Station, that he could that day sell a ton of capons, if he had 
them, at from 26 to 28 cents per pound. 

It is probable, that if our wealthy people could l)e educated to the 
point of appreciating capon meat and they would doubtle.ss prove apt 
pupils, this favorite of epicureans would command good prices in Portland 
and elsewhere throughout Oregon. A market man in our metropolis told 
me a short timtr since that he had no doubt but that fancy prices could 
l)e realized on capons, and expressed a willingness to contract for a large 
number for February. He did not, however, state what he wou'd pay ior 
them. 

The use of the incubator, in order to bring capons on the market all 
through the year, and in large numbers, is, very evidently, a necessary 
adjunct to the business as well as an absolute necessity in the production 
of early broilers on a large scale. 

XOTKS 

No antiseptic precautions were taken in our experiments. 

A physicians head mirror strapped to the forehead will enable one to 
perform the operation by lamplight. Such a mirror can be purchased for 
from $5 to $6 of Geo. Tieman & Co. New York City. 

Are slips fertile? Can they be used for breeding purposes? This questic^i 
we attempted to solve a year ago. by placing a slip with a hen just begin- 
ning to lay while cooped with her chicks She had been separated from 
the rest of the flock for about five weeks. For a week aflei the introduc- 
tion of the slip into her yard, each ef^g laid was tested in an incubator and 
none were fertile. 

Another e.xperiment along the same line gave practically the same 
results, and, though, the experiment mnsi not be regarded as by any weans 
conelusive it would seem, that, owing to mechanical injuries incurred in 
the operation, slips as a rule cannot be used for breeding purposes. It is 
easy, however, to imagine exceptions. 

In the course of this latter experiment, an interesting fact, though not 
a new one to many, was brought out. It was necessary that the hen used in 
the experiment should be laying sterile eggs, and to insiu-e this the eggs 
of the isolated hen were tested daily in an incubator. Each egg so tested 
proved fertile untif the /jth day after isoiation, sX which time the slip was 
placed in the pen. 
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Professionals have written to us stating that, when a fowl believed to 
be a capon is" observed treading a hen. such fowl must necessarly be a slip. 
This is directly' opposed to our observations. Capons were occasionally 
seen to bristle up to -a hen and at other times to tread. Such fowls when 
killed were dissected and carefully examined, but not a trace of testicular 
tissue was found, and both 7'asa deferentia (the *'cords") were rudimentary, 
that is. had not grown to any extent since the operation. It would seem 
that the genuine capon is as likely to show this instinct, as a steer in a 
drove, or cows at pas'.ure. 

Quoting from a very excellant bulletin on the subject of caponizing 
from the Rhode Island Station; **Large birds sell the best; the heavier the 
better. When ten pound birds bring 22 cents, 25 cents will be given for 
twelve pouuders and 28 cents for those weighing fourteen pounds. 

Some workers in this line claim to be able to caponize a bird in five 
minutes or less, but such do not sew up the wound. 

Do not use fingers in removing glands or any spoon forceps recom- 
mended for twisting off the testicles. We have found caponizing canulas 
which allow of the wire being pulled through them, thus cutting off the 
esticle, superior to anything else aud we would heartily recommend them. 
Others may have had a different experience. 



o 



Q£0. P. PILLING ASON. PHILA. 



F; *.. 9. The rillinjf Canula. made by Geo. P. Pilling and Sons. Philadelphia. 





FIG. 10.— A whale bone spread^t in the Chinese .set of tooLs: a combined knife and 
forceps and a combined spoon book, also in this set. The last illustration is a canula 
made by Wiijmore rwiX Co. 



Digitized by 



Google 



97 



pi,ATi: III. 



Digitized by 



Google 



98 

As mentioned before we fonnd fine sflvered wire, Malin No. 32, pre- 
ferable to horse-hair, yet much of our caponizing has been clone on birds a 
little old for the operation. For \'ery young birds a horse-hair^ single or 
double might answer. 

Of books published by dealers in caponizing instruments we have 
"Capons and Caponizing*' by G. Q. Dow I890 (25c) "Practical Caponizing" 
by W. H. Wigmore 1887 (25c) 'Hjuide for Caponizing'* by G. P. Pilling 
1892 (free) "Capon Hand-book** by Greely Bros. 1892 (loc). 

To Mr. Garrison of Forest Grove, dealer in fine poultry* we are in- 
debted for numerous favors and take this oppnrtunity for acknowledging 
same. On the front page of this bulletin is a picture of two brothers Part- 
ridge Cochins, one a capon, the other a rooster. The difference in their 
heads is at once striking and characteristic. They are 11 months old, 
weight of rooster 7 lbs. 2 oz.; weight of capon 8 lbs. 2 oz. 

We have been in the habit of wrapping a rag around the cross peice of 
the staple [see Fig. 4 £"] thereby forming a cushion which rests against 
the wing of the bird during the operation. 

BXPLANATION OF PLATK III. 

The chief figure in this plate is a capon [No. 25] properly dressed for 
market, though professionals would have left more long feathers on the 
wing. Note the absence of comb and wattles, the full rounded breast, the 
presence of fat over the entire body, and the absence of sharp angles any 
where. In the upper left hand corner the same bird is shown as he ap- 
peared just before being killed. 
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BOTANICAL DEPARTMENT. 



Five Farmers' Foes. 

Canada Thistle. . Bull Thistle. 

Sow Thistle Chines0 Thistle, 

Russian Thistle. 



MOSES CRAIG, Botanist. 



The Bulletins of this Station are sent free to all residents 
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Tent Caterpillars. 



F. L. WASHBURN. 

Three forms of tent caterpillars have been abundant in the 
Willammette Valley during the past season, Cluiocampa erosa, 
Clisiocampa plurialis, and Clisiocamta constricta. The first named 
feeds upon almost everything but the pear, viz upon apple^ quince, 
cherry, prune, rose and privet. The second has not been nearlj^ 
as numerous as C. erosa, about one of plnvialis to every one 
hundred of erosa representng their pr.jportionate abundance. 
C eonstricta devastated whole groves of oak, particularly Querais 
Garry ana, and though they occasionally migrated to the prune 
tree, thereby causing considerable alarm among orchardists, they 
have nowhere injured fruit trees. Experiments with this oak 
tree form in the entomological laboratory, demostrate the fact 
that they will not eat the leavj*s of apple, plum, or prune. 

These three forms are figured on the front page of this bul- 
letin with the appropriate label attached to each* 

DESCRIPTION, ItlFE HISTORY, ETC. 

The life history of the group known as "Tent Caterpillars** 
has been described in a previous bulletin* These larvae trans- 
form into brownish or cream colored moths, about one inch long, 
the females of which lay their eggs in a band around twigs on 
their several food plants. These eggs, in case of the first two 
forms, are covered with a slate colored gelatinous cement, which 
hardens as soon as deposited, and constitues the first food of the 
newly hatched larva. The ^gg bands of C. coftstricta, however, 
are whitish. 

The moths are on the wing during July and August and 
deposit a new batch of eggs. These eggs however, do not hatch 
until the following season, as has been determined by observa- 
tions here, and therefore we need only look for one brood, though 
irregularity in time of hatching of the eggs cause the visitation 
to extend throughout the summer. 
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I append a popular description of each form, which will doubt- 
less, be intelligible to all. 

C. errosa. Whitish, irregularly oval spots on middle of back 
on all but the first few segments. On either side of these spots, 
and somewhat separated from them is a broad blue band bordered 
on either side by a brick red line. Below that, on either side, and 
reaching to the legs is a bluish space, characterized by one black- 
ish dot on each segment marking the position of spiracles or 
'*breath'ing holes*'. Below, the caterpiller is dark blue with oval 
black spots in median line on all but first few segments. Over 
the whole caterpillar are numerous fine yellowish or cream col- 
ored hairs. 

C pluvalis. The oval whitish dots of C. erosa re- 
placed by linear blue spots on all but first few and last three seg- 
ments, each bordered by black, and outside of that a mass of yel- 
low broken into by black spaces, each black space being marked 
by two blue dots. Below this on either side is a broken line of 
yellow, running from one end to the other, and between this and 
the feet a space with mottled yellow and black coloring. Below, 
black and irregular blotches of white on each segment. The cat- 
erpillar is covered with long deep yellow hairs coarser and more 
f lequent than the hairs in C erosa. On account of these yellow 
hairs and the preponderance of yellow in the body, this caterpillar 
is easily distinguished from the foregoing. 

C, constrida\ A broad, broken, yellow and black line down 
middle of back, the line broken by constrictions, forming two 
irregular quadrangular spaces on each segment. Below this on 
either side of the caterpillar, a wide blue area containing numer- 
ous black spots which are bounded by yellow. Below, on ven- 
tral side, a nearly uniform black with indications of light spots 
in many of the segments. The caterpillars are sparingly cover- 
ed with yellow and black hairs. This species presents a decided- 
ly blue appearence. 

NATURAL ENEMIES. 

But few of our birds are tempted by these hairy larvae, but 
I have observed in a badly infested orchard a flock of Brewer's 
blackbirds, very common with us, greedily tearing open the co- 
coons and feeding on the soft pupae within. All three species are 
attacked by a Tachina parasite which lays eggs on, or in the vi- 
cinity of, the head, and its larva, when hatched from the eggs 
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bores into and feeds upon the caterpillar's tissues thus eventually 
killing its host, that is, the caterpillar never transforms to 
a moth. 

Some fungus disease induced by warm wet weather appears 
disastrious to them, to C, constrida at least, for the writer has found 
them in June, dying and decaying by the hundreds along fences 
in the neighborhood of oak trees. Chalcid parasites, too, deposit 
their tiny eggs in these pests and emerge in numbers from the 
cocoons. 

ARTIFICIAL REMEDIES AND METHODS OF PREVENTION. 

This subject has been thoroughly discussed in previous 
bulletins. 

Spraying with the arsenites, for the codling moth poisons the 
leaves and hence kills the leaf-eating caterpillar. Their nests or 
** tents'* with contents, when small and within reach, can be 
crushed by the hand, and when larger or out of reach can be 
burned by the application of a torch. It is a noticeable fact 
that these forms are not so prone to manufacture elaborate nests 
as the eastern form, C, americana. They are frequently found 
massed on the side of a limb or trunk, thus offering an opportu- 
nity to easily kill a large number by the use of a flat stick, piece of 
shingle or the like. 

On the principle, however, that an **ounce of prevention is 
worth a pound of cure*' the most efficacious way of disposing of 
them is to destroy the ^%% masses found on twigs in Autumn and 
Winter, by burning. This may be accomplished by cutting off 
the twigs upon which the eggs are found and consigning them to 
the fire; or better, in order to avoid the excessive pruning of 
small trees which this will entail, break the ^%% masses, slip them 
off the twigs and then destroy them. It requires a careful 
search, or better, several careftil searchings to find all the t%% 
masses, but it is by far the most advisable method of proceedure. 

The above methods apply to ' the two forms which infest 
fruit trees. It would be hardly feasible to practice it against the 
oak tree form. It is probable, from the large number of diseased 
individuals of this latter species observed and empty cocoons 
found that their numbers next year will be very markedly lessened, 
but from the number of ^%% masses of C. erosa and C pluvalis 
which can now be seen, it would appear that we may expect them 
again the coming season. 
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The Grain Plant Louse. — Siphonophora avenae, Fab. 

F. L. WASHBURN. 

Almost all of the wheat growing districts in Oregon have 
been more or less affected this year with the Grain Aphis or Grain 
Plant Louse, causing the farmer no little anxiety. Many had 
never before seen anything like it, and were loth to believe that 
to the grain had come a pest which they were practically power- 
less to successfully combat. It attacked wheat, oats and r^-e, 
and the writer found it on a form of mesquit grass within two 
miles of the sea-coast, far from any grain field. 

Grain badly infested, invariably shrivelled, and millers in- 
form me that its effect is easily seen in the fact that much of the 
marketed wheat is of an inferior quality. 

It is probable that this pest was in the state in limited num- 
bers last year, but unnoticed, and the marvellous rapidity with 
which new individuals are produced will account for the seeming- 
ly miraculous invasion. Prof Fitch, State Entomologist of New 
York, has proved, by actual experiment, that the females of the 
grain aphis begin to produce living young when three days old, 
at the rate of four a day; hence, in three weeks time, eliminating 
all unfavorable conditions, the descendents from one mothei 
amount to nearly or quite two millions. 

The insect is greenish in color, attacking the stalks, and 
later the heads of wheat, rye, and oats. It has a large beak 
with which it extracts the sap. This absorption of the sap is 
what injures the berry. As wheat ripens it migrates to the more 
succulent oats and when these ripen it goes to the various grasses. 
It spreads over a wide extent of territory quicker than any in- 
sect known. 

On the back of the last page of this bulletin is a photograph 
of some wheat heads badly infested with this pest. 

ITS HISTORY. 

Although its existence was observed seventeen years before, the 
grain aphis first appeared in great numbers in 1861, spreading 
over New England, all of New York except the western portion, 
northeastern Pennsylvania and portions of Canada. Every grain 
field was invaded and many of them thronged. In many cases 
the wheat crop was reduced one-half, and the oat crop hardly 
paid for harvesting. The following year it spread over the re- 
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maining portion of Canada and into Michigan, and then disap- 
peared. In 1883 it appeared in ten counties in California doing 
considerable damage to wheat, one man reporting that the yield 
of his spring wheat was diminished one-half by the ravages of the 
pest. April 29th and 30th and May 2nd and 3rd large flights of 
the winged variety were noticed in Sacramento, but disappeared 
after the rains of May 4th. In nearly every instance where the 
pest has appeared it has been met by a host of parasitical andpre- 
daceous insects 

ARTIFICIAL REMEDIES. 

From the nature of the circumstances, the farmer can himself 
do little or nothing against this pest. It may do no harm to 
suggest the following measures the value and practiability of 
which are questionable, i. Burning the stubble immediately 
after harvest together with all straw, weeds, litter, waste, etc. on 
or about the field. 2. Cultivating the land after the crop has 
been harvested, removing all grass and weeds from around the 
edge of the field, and growing no grass or grain crop on that 
piece of land next year. 3. Wheat and oats which are so badly 
infested in the green that they very evidently will not ripen can be cut 
for hay with advantage. Stick hay is perfectly acceptable to stock, 

NATURAL ENEMIES. 

Under the head of natiu-al enemies occur the '%ady Beetle,*' 
or *'Lady Bugs'* as they are called, Syrphus Flies, ** Aphis Lions' * 
and the numerous minute flies which are parasitic on plant lice. 

Fortunately, almost simultaneously with an outbreak of this 
pest appear myriads of these their foes, and as the beneficial 
forms multiply very rapidly, they greatly reduce the numbers 
of the lice. It is to these we must look for help, in this crisis 
and they are about all we can rely upon to lessen the evil. 
Whenever the aphis turns a dark color, either brown or black, 
it means that it is doomed. For this is caused by the aphis par- 
-asite which deposits its ^%;g on or within the aphis. The ^%g 
hatches and the larva feeds on the tissues of the louse causing 
the death of the latter while the larva turns into a parasitic fly 
within the aphis. The accompaning illustration represents one 
of these parasites, about one-eight of an inch long, which has 
issued from the body of the louse beside it. From the body of 
the other aphis protrudes the head of a second fly on the point 
of emerging. 
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Parasites [Aphidius] emerging^ from dead Grain Aphids. much enlarged. 
Prom a photograph. 

As far as personal examination has led me, the species of 
Lady Beetle attacking this pest is Hippodamiaconvergens, If one 
goes into an infested field and is on the alert to observe, he will 
see many of the above; besides varions kinds of Syrphns Flies 
darting from one wheat head to another, depositing their eggs 
among the lice. Their worm-like larvae, greenish or brownish, 
can be counted by the score, snugly ensconced among the aphids 
and rapidly picking them up and sucking their juices. 

I quote from a report by Prof. A. L. Cook, formerly of 
Michigan, dated July loth 1889, in order to more fully demon- 
strate the great value of these insects to the agriculturist. Prof. 
Cook says: *'Ten days ago, June 30th, the heads of wheat were 
crowded with hungry aphids or plant lice. These myriad lice, 
often five or six around a single kernel of wheat, and two hun- 
dred on a single head, were sucking the sap and very vitalit}' 
from the forming kernels. They were rapidly blighting the 
grain, and unless some friendly hand were raised against them 
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the wheat crop would be utterly ruined. Even then, when the 
lice were countless in number, and when the winged forms were 
rapidly spreading to the oat fields, the hand of deliverance was 
discerned in the comparatively few but wonderfully prolific enemies 
of the lice which had already sounded a halt in the march of de- 
struction* A week later and the enemies of the lice were in the 
ascendancy, and to-day the lice are nearly exterminated, the wheat 
crop rescued and the oat crop saved. Close observation easily 
demonstrates these truths. Even the careless eye can see the 
savage insects dining on the lice, or the fatal egg laid which 
dooms the larv^a wLich receives it»'' It would appear that exces- 
sively wet or excessively dry and hot weather is unfavorable for 
the grain aphis; for in the first case much rain would chill or kill 
newl}^ born lice, as well as give the plant abundant nourishment 
thereby enabling it to withstand attack the better, while excess- 
ively warm and dry .weather would likewise be fatal to young lice. 
A medium warm and damp atmosphere is most conducive to the 
■ growth and multiplication of all plant lice. 

While these insects may, in one season, so reduce the num- 
bers of the Grain Plant Lo ise, that its attack the following year 
is hardly appreciable, it may rally sufficiently to cause some in* 
jury the second season. Therefore, although there may be no 
visitation the coming year, it is quite possible its ravages may 
be felt, after which, if our little friends the Lady Beetles etc., do 
good work we may expect immunity for many years* 



The Pear Leaf Blister. 

F. L. WASHBURN. 

This affection of the pear leaf is caused by a minute mite, 
Phytopins pyri, and is probably more common, and has been 
here longer, than most orchardists realize; in fact, it is ver>' 
likely that much of that which has been called **blight" on the 
pear by casual observers, is really the work of this pest. The 
mite is very small, hardly visible to the naked eye, and is well 
represented in the accompanying micro-photograph furnished by 
Mr. Peniot. 
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Phytoptits pyri, enlarged about 300 timeff. 

It attacks both sides of the leaf, but individtials are more 
ttumerous on the under side where the small **blisters" can be 
seen with the naked eye. A lense, however, is required to 
show the opening in the centre of the blister which serves as a 
doorway for the mite. The location of the injury below is 
made apparent on the upper surface of the leaf, by an irregular 
reddish spot, (in the early stages) which changes later to brown 
and black, while the tissue of the leaf between these two points, 
in which tissue ^gs and young mites are found, becomes corky 
and dies. 

The injury to the tree is more readily seen in the middle and 
late summer, when, in bad cases, almost its entire foliage looks 
blighted. 

The young mites when hatched spread from leaf to leaf, creating 
tiew blisters and thus bringing about the condition referred to 
above. In the autumn when leaves begin to wither and fell, the 
mites migrate to the twigs and hibernate beneath scales of bark 
or bud in the minute crevices on twigs, and in the spring they 
are fully open. It is hardly necessary to say that this mite saps 
the vitality of the tree, and interferes with the natural functions 
of the leaves. The work of this pest is illustrated by the accom- 
panying full page plate, showing views of upper and lower sur- 
faces of leaves. 
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REMEDTKS. 

When a tree is observed to be first attacked, pick off and 
bum the infected leaves. Hea^'y pruning and burning the cut- 
tings of such trees as are badly affected, during the winter will 
probably be more efficacious than anything else. One or two 
sprayings of kerosene emulsion in the autumn when mites are 
migrating would destroy many. The same spray, used several 
times, has been recommended for winter use. It is highly spok- 
en of in a Cornell University bulletin, and is to be used in this 
proportion,— one part emulsion to seven or eight parts of water. 



The Clover Mite. 

Bryobia pratensis, — Garman. 

F. U WASHBURN, 

It IS now evident that this pest is more prevalent in Oregon 
than is generally supposed. No complaints having been received 
from growers of clover, the Entomologist has referred specimens 
of eggs and young mites sent him to the species known as the Red 
Spider with which this mite is almost identical. But. suspecting 
from its abundance, that it might be Bryobia, specimens have 
been recently sent to specialists at Washington D. C. and our 
suspicions confirmed. The young Clover Mite resembles so 
closely the young of the so called Red Spider that only special- 
ists in this branch of entomology can satisfactorily determine 
the difference. 

The two belong to the same family, TetranychicUs, and have 
been for a long time confused. Like the Red Spider, the Clover 
Mite feeds on plant tissues, infesting almost all kinds of fruit trees, 
though red clover is said to be its principal food plant. When at- 
tacked the leaves of clover look sickly as if suffering from'^some 
fungus. It is also found on some grasses and has been known to 
occur in houses. It was first reported from this coast (Califor- 
nia) as early as 1879. May 28, 1889, Mr. E. Shipley of James Val- 
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ley P. O., Oregon sent specimens of this mite to Washington D. C. 
with the statement that it was abundant on boards, stones, fen- 
ces and fruit trees. It has been found on Apple, Pear, Plum, 
Prune, Poplar, Elm, Peach, and Almond. 

In some localities young mites are found with the eggs dur- 
ing the entire winter season. These eggs are red or reddish, 
easily seen with the naked eye, and are laid in masses on the 
bark or beneath the scaly bark of old trees. In the winter they 
are found by the hundred in protected situations. 

WHien attacking forage crops, it cannot, with our present 
knowledge, be combatted. When on fruit trees, the De- 
partment recommends spraying with kerosene emulsion to which 
a little sulphur has been added, and when infesting houses the 
same solution should be used on the lawn and outside walls of 
the house. 

As stated before, no complaint of this pest with regard to 
clover has been received at our Station. If, at any time, the 
clover crop should appear to be suflfering from the attacks of this 
mite, the Entomologist would like to be advised of the fact, and 
to receive specimens of the mite and its work. 



Koebele's Resin Wash. 



F. L. WASHBURN. 



During Mr Koebele's last visit to Oregon he made, in the 
Entomological laboratory, some resin wash according to the 
following recipe: Resin 4lbs., Carbonate of Soda (common washing 
soda) 3lbs., water i gallon; boil together until all the resin is dis- 
solved and then add gradually four gallons of warm water, stir- 
ring all the time, and continue the boiling until the mixture is 
the color of molasses. He recommended its use as follows: fcr 
Woolly Aphis i part of wash to 6 parts of water, for any other 
Aphis I part wash to lo or 12 parts of water, for Mealy Bug i 
part of wash to 10 or 12 parts of water. 

We have had occasion since then to make and use this wash 
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and feel able to indorse all that Mr Koeblelc says in its praises 

when used against different forms of plant lice. 

During his investigations in the hop fields of this state, it was 
his aim to show the growers the virtues of this wash, claiming it 
was in many respects better than kerosene emulsion or quassia 
chips though he by no means denied the efficacy of the last two. 

It was his idea that this w^ash could be used at such a 
strength that it would kill all the lice and yet not injure the 
beneficial forms of insects found amongst and feeding on the 
former. It was a suggestion from him which prompted the 
Entomologist to begin a series ot experiments in this direction. 
The following is to be regarded as only a preliminary report <on 
this work. 

Winged and wingless hop lice were found on plum leaves 
Oct. 13th. Some of these leaves were immersed in a solution of 
resin wash and water, one part of the wash to thirty parts of wa- 
ter, for five seconds. After forty-eight hours these leaves were 
examined and it was found that but comparatively few lice had 
been killed. One part of the wash to twenty five of water gave 
the same results. One part wash to fifteen parts of water was 
then used and all the lice so treated were dead when leaves were 
examined a few hours later. Naturally one part of wash to ten 
and twelve parts water respectively was equally efficacious. 

Attention was then directed to the effect of these strengths up- 
on the predaceous insects found with hop lice. One part of the 
wash to fifteen of water did not effect the larvae of Syrphus flies, 
and only induced a temporary disability on the part of the larvae 
and imagos of the Coccinellidae **Lady Beetles". One part of the 
wash to eight parts of water (10-20 seconds immersion) killed 
both Coccinellidae larvae and imagos but did not seriously incon- 
venience the Syrphus larvae, which can stand, as found later, 
a solution of one part of the wash to six of water, without suc- 
cumbing. 

It would appear, then, that one part of the wash to fifteen 
of water can be used against hop lice without endangering either 
of the above two predaceous insects in company with them. 

Of course, the test in the field would not be as rigid as in the 
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laboratory; in other words, neither the lice nor the beneficial in- 
se<it would be immersed so completely or for so long a time, by 
the spray. Hence one part to twelve could probably be used 
with safety, and perhaps with greater eflScacy as far as the 
lice are concerned. By reference to the first part of this article 
it will be seen that this strength, i part to lo or 12 of water, is 
exactly what Mr Koeblele recommends for all forms of plant 
lice except Woolly Aphis. 

All illustrations in this bulletin have been prepared by Mr. 
Pemot in charge of our Photographic department 
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Heads of Wheat infested with Grain Plant Louse; on one head a larva of Syrphus 
fly can be indistinctly seen feeding on the lice. 
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POLLINATION. 

GEORGE COOTE. 

The first step towards successful fruit culture is an orcllard wisely 
planted. The several varieties must be so located that each may assist in 
the pollination of one another. This can only \ye done by a careful study 
of the different varieties as to their time of blooming and amount of pollen 
produced by each variety. 

Very careful observations and notes were taken on all varieties on the 
college farm. It will be understood that all varieties of fruit trees do not 
have the same power of producing pollen. If a large number of trees of a 
single variety be planted which are shy pollen producers the lack of pollen 
will undoubtedly cause a failure in the crop of fruit; and this danger of 
failure will be greatly increased if the weather is damp at the time of 
blooming. . 

The pollen is conveyed from flower to flower by bees and other tnsects% 
Their object is the discovery of honey; and whilst searching the recesses of 
the flower they unintentionly cover their bodies with pollen which they 
convey to the next flower and unadvoidably deposit it on its stigma. If 
the amount of pollen produced be small there will be but a small amount to 
be distributed and the Tertilization of each flower would be either a failure 
or imperfect. This shows the necessity of planting trees which are shy 
producers of pollen along with those rich in pollen. Hence to arrange the 
trees in an orchard it is necessary to know the pollen producing pow- 
ers of each variety. 

It will be seen that the list of varieties in the following tables is com- 
paratively small. But it must be remembered that this is but a beginning 
of a work which must be continued through a series of years. We have 
many other varieties on the college grounds which have not yet come into 
l)earing, and hence are not reported. 

As soon as a report of all varieties can be made, a classification will be 
made and published for the benefit of all interested in such work. The 
following table shows the date of blooming and pollen producing power of 
each variety. 
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Comparative Notes on the Date of Bfoomf nfir> and Poffen 

Production of Varieties of Fruit. 

CHBRRIBS. 
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U 



No, 



I 



Q3 

♦Black Republican, 4.13 

fBigarreau (Rockport) 4.17 

tBing ^ 4.18 

♦Black Tartarian ^ 4,19 

*Coe'8 Transparent 4.19 

♦Centennial « 4.13 

♦Early Purple Guigne 4.22 

♦Elton 4. II 

♦Governor Wood 4.16 

♦Great Bigarreau 4.14 

fKentish 4.21 

fKnights Early Black ^ 4.19 

♦Lincoln 4.18 

tLate Duke 4.20 

tLewelling 4 14 

♦Leibe 4.16 

♦Major Francis 4.18 

SMay Dnke ^ 4.20 

♦Royal An n , Napoleon Bigarreau 4. 1 7 

♦Williamette 4,18 

tYellow Spanish 4.14 

♦Chabot 3.31 

fCoe's Golden Drop - 4.08 

♦Columbia 4- 14 

{Botan or Abundance 4.10 

^Myrobalan 3.23 

♦Jefferson 4.06 

♦Goliath 4.06 

^Satsuma or Blood 3.25 

fMcLaughlin 4.06 

timpcrial Gage 4.09 

fWashington 4.09 

^Ickworth 4.1 1 

tQuackenboss 4. 11 

♦Peach Plum 4.13 

fSherman 4.13 

fWalling 4.12 

^Yellow Gage 4.08 

♦Rhine Claud 4.07 

♦Smithes Orleans 4.07 

fMasu 4.14 

tSt. Julian 4 19 

^Orange 4.07 

tYellow Jap 4.09 

^Royal Hative 4.06 

fSimon Plum 3.22 

♦Petite Prune 4.11 

fGerman Prune 4.13 

■(■Italian 4.19 
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NAMB. "B . og ! o^ og 

«S .2 2 £ 

No. • [_Q2 os_ pg og 

1 *Clements 4-02 4.09 4.10 4.10 

2 {Austin Clin^ - 408 4.15 4.16 4.16 

3 tAlexander 4.10 4.20 4.21 4.21 

4 tBishop's Early 4.07 4^3 4-15 415 

5 fCorvet r 4Q5 409 410 4.11 

6 ♦Ellson 4.07 412 4.14 4.14 

7 tElberta 4.07 4.12 4.14 4.14 

8 *Miss Lola 4.06 4.09 4.10 4.10 

9 *Ulates 4.02 4.09 4,10 4.10 

10 {Late Crawford 4.03 4. 11 4.12 4.12 

11 *Mother Porter 4.06 4.09 4.10 4.10 

PBARS. 

1 ♦Bartlett 4.20 4.25 4.26 4.26 

2 *Beurre Gifford , 4.12 4.18 4.19 4.19 

3 tBeurre *d Anjou 4.13 417 4,19 4.19 

4 t^uchess 'd Angouleme 410 4.19 4.20 4.20 

5 ?Keiffer*s Hybrid 3.29 4.04 4,05 4.05 

6 t^ound 4.16 4.23 4.24 4.24 

7 fidaho 4,13 4.17 4,18 4.18 

8 tBarry P 4.14 4.24 4.24 4.24 

9 *Beurre Clairgeau 4.16 4,23 4.24 4.24 

10 tSeckel 4.18 4.22 4.22 4.22 

11 *Winter Nellis 4.18 4.24 4.25 4.25 

17 *Suninier Doyenne 4,09 4.17 4.19 4.19 

13 JOsborn's Summer 4,19 4.22 4.23 4.23 

14 ♦Le conte 3.31 4.06 4.10 4.10 

APPLBS, 

1 *Baldwin 4,24 5.04 5.05 5.05 

2 tCharlotenthaler 4.24 5.03 5.03 5.03 

3 *Domini 4.24 5.01 5.01 5.01 

4 tEarly Harvest 4.23 5.07 5.08 5.08 

5 ♦Fall Pippin 4.26 5.07 5,08 5.08 

9 fGrimes Golden 5.01 5.09 5,10 5.10 

7 tL, Romanite 5.11 5.22 5.23 5.23 

8 tMissouri Pippin 5.01 5.06 5.07 5.07 

9 fMay of Myers 5.07 5. 11 5.12 5.12 

10 tOldenburgh 4,30 5.06 5.07 5.07 

11 ♦Pumpkin Russet 5.03 5.07 5.07 5.07 

12 ♦Oregon Crab, (Le welling) 4.19 4.25 4.26 4.26 

13 {Rambo 4.26 5.08 5.09 5.09 

14 tRome Beauty 5.13 5.22 5.23 5.23 

15 ♦Tetofsky 4.24 5.07 5.08 5.08 

16 iTranscendent, Crab 4,20 5.02 5.03 5.03 

17 {Winesap 4.28 5.10 5.11 5.11 

i8 fWaxen 4.21 4.30 4.30 4.30 

19 ♦Whitney No. 20, Crab 4.26 5.06 5.06 5.06 

20 fMartha, Crab 5.03 5. 11 5,11 5.11 

21 ♦Hyslop, Crab 4.25 5.04 5.05 5.05 

22 ♦Yellow Siberian, Crab 423 4.30 4.30 4.30 

N. B.— Varieties marked with a * are abundant in pollen; those marked with af 
are medium: those marked thns g are scant of pollen. 
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Experiments in Poliination of the Peach. 

When the peach is grown in glass houses, and forced by artificial heat 
out of its season, it is necessary to pollenize the stigma of each flower by 
artificial means either by a small brush or some other process. The use of 
the brush is expensive and tedious and is not always successful; much of 
the fruit dropping at the stoning period. 

To save labor in transferring the pollen some trees were sprayed when 
in full bloom with warm, and others with cold water. This proved very 
unsatisfactory, more fruit dropping at the stoning period than in the case 
of trees pollenijted with the brush. 

As a furtlier experiment a hive of bees was placed in the house when 
the trees commenced to bloom. This was in November, and a heavy fog 
prevailed for fifteen days, and although the flowers were constantly opening 
not a bee showed itself. During the night of the fifteenth the fog lifted and 
the next morning was bright and clear, causing the pollen to burst Then 
the bees came from the hive and kept up their work for eight or nine days. 
The result was that not a single peach was observed to drop at the stoning 
season. So great was the amount of fruit on the trees that it was necessary 
to thin it. One tree in the house was securely protected, so that bees could 
not gain access to it, and all of the fruit dropped at the stoning period. 

These facts show the value of bees to tiie horticulturist, and no fruit 
grower should be without them 

Varieties of Apples Tested. 

The experimental orchard was planted in the spring of 1891. The 
soil is a basaltic loam. It had been in wheat and oats for many years with- 
out the application of fertilizers of any kind. Before planting the trees 
the soil was plowed and subsoiled. Cultivation of the soil has been kept 
up all tiirough the growing season; under this treatment the trees are mak- 
ing rapid growth. So far but few have fruited. There are now one hun- 
dred and thirty varieties of apples, and nine of crabs growing on the 
ground and others will be added as fast as means will premit. 

NOTES ON VARIRTIES OF APPI.ES AND CRABS PLANTED 189I, (ONE YEAR 
FROM THE GRAFT, WHEN SET. ) 

Hyslop Crab. — Fruit large, borne in clusters of three to four, round- 
ish to egged shaped; color a dark, rich red; covered with a thick blue 
bloom. Flesh yellowish, good for cooking. Tree, a strong grower; spread- 
ing. A long keeper. Productive. 

Whitney No. 20 Crab.— Fruit light yellow; skin glossy, streaked with 
carmine; flesh tender, juicy, pleasant flavor. Matured the 26th of Aug. 
Leaves dark green, glossy. Tree of uniform growth. Very productive. 
Not a long keeper. 

Martha Crab: Fruit large, yellow shaded and streaked with light red, 
good qualitv; good for eating out of hand. Ripened Sept. 28th. Tree 
makes a medium growth. 

Yeli^ow Siberian Crab— Color, bright yellow. Fruit inclined to oval 
in .shape, somewhat larger than the common Siberian; good for pre- 
serves and jellies. Matured Sept. 6th. 

Yei,low Transparent Crab. — Pale yellow, medium to large, flatten- 
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ed, slightly conical. Flesh white, tender, juicy; slightly sub-acid. Ma- 
tured Aug. 15th. Tree an upright grower; vigorous and productive. Will 
keep but a few days. 

Tktofsky. — A Russian variety; early, productive. Tree spreading, 
forming an open head. Trees are susceptible to injury by frost Fruit of 
medium size; oblate.conical, often nearly round; yellow, striped with red 
and covered with a whitish bloom. Flesh white, juicy; slightly acid. 
Matured Aug. 15th. 

OirDBNBURGH. — Origin, Russia. Tree a vigorous grower; upright 
spreading head; producing when quite young. Fruit valuable for cooking, 
large, regular in form; roundish, oblate. Skin smooth, faintlv splashed 
and streaked with red on a golden yellow ground. Calyx rather large, 
nearly closed, set in a wide, even basin. It has a faint blue bloom on the 
fruit. Flesh juicy, slightly sub^acid. Matured Aug. 27th 

May of Myers — Tree of medium growth producing when quite young. 
Fruit medium siie, roundish, conical, pale greenish yellow, streaked with 
carmine in the sun; flesh white, very fine grained, firm. Not very juicy. 
Flavor mild sub-acid. Good Feb. to June. 

LiTTi^K ROMANiTE. — Tree hardy, vigorous grower; bears quite young. 
Fruit, medium in size, roundish oblong. Skin smooth, streaked with deep 
red and yellow. Stalk short, deeply inserted; basin deep. Flesh yellow, 
firm, juicy and rich. Very good. Season: Feb. to May. 

Cherries. 

BiNG. — Fruit very large, heart shaped, slightlv angular, surface glossy; 
color, dark crimson to black. Cavity broad, stem rather long, broad 
suture, slightly depressed at apex. Skin thick; firm, sweet. Flavor good, 
and of excellent quality. Matured July 6th 

Late Duke. — Fruit large, roundish, heart shaped; stalk from i>^ to 3 
in. in length. Color, bright shining red. Flesh amber, tender, juicy and 
rich. More acid than May Duke. From its color and softness is apt to be 
gathered before maturing, which would be for this locality the second week 
in Sept. The tree makes a vigorous growth, with a spreading habit, while 
the May Duke is quite the opposite, the latter making an erect growth. 

May Duke. — Fruit large, roundish, stalk long and slender. Color, 
dark red, when fully exposed to the sun. Flesh tender, juicy, rich. The 
tree may be leadily distinguished by its upright growth. Matured June 30. 

Elton. — Fruit large, heart shaped; less obtuse than that of the Bigar- 
reau It has a longer and more slender stalk, being from 3^ to 2>^ inches 
in length. Skin of a pale waxy yellow on the shaded side; mottled and 
streaked with red next to the sun. Flesh whitish, firm, sugary and very 
rich. Matured July 20th. Tree makes a strong spreading growth, branch- 
es dark brown; shoots speckled with a silvery epidermis on a ground of 
chestnut brown. Leaves very large. 

BiGARRBAU Napoleon, (Royal Ann.)— Fruit large, heart shaped; light 
yellow, spotted with deep red and dark crimson, flesh firm, juicy, flavor 
good. Tree makes a vigorous growth. Matured July 15th. 

Plums. 

BoTAN OR Abundance. — Medium in size, ^uite pointed, and in many 
cases oblique. Color yellow, slightly covered with red on the sunny side; 
flesh deep yellow, juicy. When fully matured is of good quality. Tree a 
strong upnght grower; leaves narrow. Matured Sept. 5th. Cling. 

Satsuma or Blood. — Size medium to large. Conical and quite pointed. 
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Deep suture; color dark red; flesh dark blood red. Coarse, slightly acid, 
of fair quality, clinging to the stone quite firmly. It blooms early, and is 
often killed by late frost. 

GouATH. — Fruit large, roundish oblong, a little depressed. Stalk 
downy; skin purple, covered with a rich bloom. Flesh greenish yejlow, 
firm, coarse; adhering to the stone: only medium in richness. Good for 
cooking. 

Royal Hative. — Fruit, medium size, roundish, rather widest near the 
stalk which is about >^ in. in length; but little depression at its insertion. 
Skin purple, netted with yellowish brown. Flesh yellow, rich and deli- 
cious. Productive. Matured Aug. 12th. 

Orleans. — Fruit, medium to lar^e, depressed at apex. Stalk >^ in. in 
length. Ground color of the skin is a dark purplish red, with pale red 
specks; covered with a good bloom giving it a bhie color. Flesh, yellowish 
green, firm; very small free stone. Good for cooking. 

Grapes. 

Centennial. — The Wne has made a medium growth;' berries not large; 
skin firm; color very light green, shaded with pink; flesh juicy, sweet. 
Matured fruit Oct. 10. 

Royal Muscadine. — Syn. common Mitscadine, White Chasselas. — 
Bunch medium size, tapering, occasionally shouldered. Berries of medium 
size, sound; skin thin. When fully matured assuming an amber tint. Flesh 
tender, rich and sugary. Very productive, sets very evenly. One of the 
best in cultivation. 

Telegraph. — Berries large, round to oval; color dark. Failed to ma- 
ture; is not adapted to this climate. The vine makes a very strone growth. 

Wilder. — Bunches laree, shouldered; berry large, somewhat globular; 
(][uite dark; flesh tender, juicy and sweet. Matured Sept. 29th- The vine 
is vigorous and quite healthy. 

Lady. — Vine makes a small growth. Foliage resembles Concord. 
Bunches small, quality good. Color light greenish vellow, covered vnth a 
heavy bloom; skin very thin; pulp tender, sweet and rich, slightly vinous. 

Goethe, (Rogers No. i.) — Vine a vigorous grower. Bunches large, of 
a loose habit, shouldered; berries large, oblong, yellowish green, small red 
dots on the sunny side; skin thin. A late variety, did not mature. 

Prentiss. — Vine of medium growth, short jointed; large leaves, 
downy. Bunches medium, not shouldered. Berry round, somewhat in- 
clined to oval. Skin, thick, firm; color light green to pale yellow when 
fully ripe with a slight pinkish tint on the sunny side: covered with a weak 
bloom . Matured Sept 29th . 

Jessica. — Vine makes only a medium growth. Small , compact bunch- 
es. Berries, medium size; color, a light green changing to amber when 
matured; skin thin; pulp, tender, very sweet and sugary. Matured Sept. 
2oth. 

Green Mountain. — This variety was received from Steven Hoyt & 
Co., New Cannaq Conn. , for trial. It has been in bearing two years and 
has proved to be a valuable addition to the list of white grapes. It is very 
productive; matures early; and so far is quite free from disease. It is one of 
the most valuable varieties for this coast, especialy for the valley districts. 
Vine a medium grower, close jointed, bunches large sometimes shouldered; 
compact; skin of medium thickness, rather dark green in color, covered 
with a whitish bloom. Flesh tender, rich and of excellent quality. 
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Sweet WaTHK. — Vine short jointed, leaves glossy, and deep green 
above, pubescent beneath, reddish brown when first beginning to unfold. 
Bunches quite large, open. Berries large » round; color light green, with s 
slight brown next the sun; flesh sweet and rich; quite productive. Ma- 
tured Nov. 2d. 

LiNHLEY, (Rogers No. 6.) — ^Vine makes a vigorous growth. Bunches 
large, shouldered, loose; berries large, round; color brick red; flesh tender, 
sweet, with a considerable Muscat flavor; fruit drops from the clusters Very 
soon after maturing. Matured Oct. 5th. 

WoRl>EN. — Vine makes a weak growth. Bunch of medium size; 
shouldered; berry large, black; skin thin; flesh sweet resembling Concord. 
Matured Oct. 29th 

Ulster *s Prolific. — ^Vine, a medium grower. Btmches medium; 
berries large; thin skin; flesh tender, sweet with a slight flavor of the Mus- 
cat. Matured Oct. 4th. 

Concord Muscat. — A very strong vine. Bunches of medium lengthy 
compact; berries large, oval; skin thin; color, light green with a small 
amount of bloom; flesh quite tender; flavor rich an4 sugary with a strong 
Muscat flavor. Matured Oct. ist. 

Herbert (Roger's No. 44). — The vine makes a vigorous g^rowth^ 
healthy; producing medium sized bunches, often shouldered; slightly com- 
pact; berries of medium size, color black; flesh quite tender and sweet, of 
excellent quality; matured Oct 29th. 

Blackberries. 

For the purpose of making a comparative test of Blackberries and Rasp^ 
berries, three plants of each variety were taken, consisting of four canes 
each. The weight of the fruit was carefully recorded at each gathering. 

AgaWam. — Fruit sweet, melting, medium size; quite black; firm; first 
bloom opened May 25th, full bloom June 3rd; first picking July nth, last 
picking Aug. 27th; three plants producing 7 lbs.; canes are of medium 
growth, 

Erie. — Fruit quite large; diameter i in. circumference 3>^; firm, and of 
excellent flavor; good for shipping. First bloom May 29; full bloom June 
6th; first picking July 25; last picking Aug. 27th; three plants producing 16 
lb; canes make a very strong growth. 

Child's Tree. — Fruit almost round, ^by f< inches; flavor good; has 
not proved productive. 

Taylor's Prolific. — ^Fruit large, and quite glossy; quality good; i 
in. in diameter, 3 in. in circumference. First bloom opened May 26th; full 
bloom, June 3d; first picking, July nth, last gathering, Aug. 27th: three 
plants produced 5 pounds.. Makes a strong growth. 

Snyder. — Fruit, medium size: quality, good; diameter, yi in.; circum- 
ference, }i in.; firm; first bloom opened May 24th; full bloom, June 2d; 
first gathering, July 24th; last Gathering, Aug. 27th. Three plants produced 
5 lbs; canes quite vigorous, producing large leaves. 

Wilson Junior. — Fruit large, firm; excellent flavor; diameter X ^ H 
in.; circumference I X in. First ripe fruit, July 24th; last gathering, Aug. 
8th. Three plants producing 3 lbs. ; cane made a small growth. 

Early Harvest.— Fruit good quality, firm; medium in size; first bloom 
May 27th; full bloom, June 4th; first gathering, July i8th; last gathering, 
August 6th. The canes make a strong growth. Cannot recomena them for 



Digitized by 



Google 



plamlsng for general cuTtivatioii. The caiies are not liardy. Much damaged 
by frost; three plants produced % tt>. 

KiTTATiNNY. — Ftirit UtTge; diameter 11-16 inches, circnrnference 5^ ; 
iirm, good quality; First bloom, May 28th ; full bloom, June 6th ; First 
picking, July 25 th; last picking, Aug.^ 22 nd; three plants pfroduoed 12 lbs.; 
•canes extra strong, a gooa marked variety. 

Oregon Evergrebn, — Ruhus ktciniatus^ Willd. — Fruit Uitge; me- 
<diuni in quality; juicy. If grown without irrigation the seeds are quite 
liard; is very productive; strong growing; quite hardy. This variety when 
properly cultivated needs to be irrigated, tne fruit will be of better quality 
and much more productive. The plants in question were ^rown without 
water. The first gathering was made Ang. 4th; iast gathering Sept. aoth; 
product oi three plants, 120 lb. 

Raspberries. 

GoLDBN Queen (Childs). — Fruit, yellow; large, measuring \}i\0 2)i 
in. in circumference; of good flavor; firm; good shipper; very attractive 
when mixed with the red, for desert. First bloom opened May 23d, 
full bloom, June 4th; first ripe fruit, June 30th, last picking, Aug^ ist; three 
plants produced 5 tb; canes made a vigorous growth; long jointed. Pro^ 
duce suckers very freely. 

Childs ali. Summer (Childs,). — ^Fruit dark red; large; circumfrence 
of fruit, 2 >^ to 2^ in; quality good; an excellent berry for market. First 
bloom. May I ; full bloom. May 24; first ripe fruit, June 30; last picking, 
^pt. 8; three plants producing 10 lbs. canes vigorous, short jointea; leaves 
lai^e, quite dark in color. 

CuTHBERT — Fruit, bright red; moderately firm; of good qualit]^; cir* 
cum Terence of fruit, 2% to 3>^ in.; flavor sweet and lucious; a good shipper^ 
First bloom opened May nth, full bloom, June 2d.; first ripe fruit, June 
2^th; three plants broducing 12 lb; last picking, Aug. 17th; the best red 
raspberry for all purposes tested here. Canes make a medium growth; 
quite healthy. 

Turner.*— Fruit red; above medium size; circumference 1% to 2>^ in.; 
flavor not of the best; good shipper; first bloom opened May 14th; full 
blootn, June 3d.; first picking, 23d.; canes not strong; 3 plants produced 
5^ lbs; last picking, July 27th. 

Crimson Beauty. — Fruit red, small; does not adhere to the stem well. 
Not a success this season. First bloom May 20, full bloom June i ; first 
picking June 27; three plants producing 3 lbs. Canes qnite short; leaves 
small, turning yellow by Juue 30th. 

Marlboro. — Fruit red; medium in size, 2}i in. in circumference 
quality good; firm; first bloom opened, May 27; full bloom, June 6th; first 
picking July 2; three plants produced 5 lbs.; last picking, July 31. Canes 
strong, long jointed. 

Shaffers Colossai.; — Fruit, dull purple; large, 2% in. in circumfer* 
ence, >^ in. in diameter; flavor good. First bloom opened. May 21; full 
t>lootn, June 5; first picking, July 2; last, July 27; one plant produced i lb. 
I oz; canes small, not in good condition for bearing. 

Early Proufic. — Fruit red; firm; 2}i in. in circumference, yi in. in 
diameter; flavor good; first bloom. May 21, full bloom, June 2; first picking, 
June 26, last picking, June 25; three plants produced ^}i lbs. Canes of me- • 
dium growth. 

Hansell. — Fruit very red, firm; 2% in. in circumference, ^ in. diam- 
eter; quality fair; first bloom. May 12, full bloom. May 29; first picking; 
June 26, last picking, June 27; three plants producing five lbs. Canes not 
over strong. 
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Black Caps. 

DoouTTLR. — Fruit a dark purple; 2 in. in circumference, 9-16 in. di- 
ameter; flavor sub-acid; much esteemed for cooking. First bloom, May 22; 
full bloom, June 3d; first picking, June 30; last picking, July 27; three 
plants producing 6 lbs 3 oz. Canes quite strong. 

Native Varibty {Rubus lucodemius.) — Fruit, quite large; diameter 
^ in., circumference 2V^ in.; flavor excellent; first picking, July 9th; three 
plants producing 5 lbs. 3 pz. Canes very strong growing. 

SouHEGAN. — Fruit, quite dark, having a large amount of bloom; di- 
ameter, % in., circumference, 2 >^ in.; quite a pleasant flavor; firm; first 
bloom, May 23; full bloom, June 2; first ripe fruit, June 26; last picking, 
July 25; three plants producing 10 lbs. Canes ytry strong. 

Japan Wineberry. — Fruit dark red; diameter yi in.; circimiference 
2*8 in.; first bloom, July 16; first picking, July 30; last picking, Aug. 22; 
three plants producing 7 lbs. ; the calyx is covered with a glutinous sub- 
stance. Canes are set very thickly with small dark red spines. 

Cherry or Pear Slug, {Setandria cerasi.—Teck.) 

On July 4th, the slug commenced to attack the Pear and Cherry trees. 
They were found in greater numbers on the latter. The trees were liberally 
dusted with air-slacked lime. It was thrown from the hand into the trees, 
t.ie operator taking care to stand to the windward side, so that the lime 
might be better distributed among the branches. 

The slugs being naturally moist the lime readily adheres to them, and 
the smallest particle seemed to make them commence to curl up, and to 
cause them to fall to the ground. 

As an experiment, earth dust was used on a few trees. Two days after 
these applications, the orchard was inspected. It was found that trees 
that were treated with the lime were comparatively free from the slugs, 
while those receiving the application of earth dust were badly infested. 

The Jime should be applied early in the morning before the dew is off. 
After the treatment the trees put on a very healthy appearance. 



NOTES ON VEGETABLES. 

• A number of novelties, and standard varieties of vegetable seed were 
received from Atlee, Burpee & Co.; also from Possen & Son, for the purpose 
of comparing them upon our Experiment ground. These plats have been 
heavily fertilized with stable manure so that the soil has become better 
suited to this work. 

Peas. 

Renown (Burpee.) — Vine, medium strength; 2 to 2}^ feet high; slightly 
branched; color, dark green; leaflets 4 to 6; good quality; evenly filled. 
Pods 3X X H. 

Echo (Burpee.)— Vines of medium growth, 2 to 2>^ feet high; 4 leaf- 
lets; color, dark green; paired; pod 3^ x ^; number of peas in pod, 5 to 
6, well filled and of excellent quality. 

VicK's PERFECTION (Bowen,)— Vines strong, 2 to 2}^ feet high; not 
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branching; color dark green; leaflets 4 to 6. Pods paired; 5 to 8 peas in a 
pod; 2}^x yi in. 

Blub Petbr (Possen.) — Vines 10 to 12 in, high; strong growth; early, 
prolific; color dark green. Pods 3 x fj in. 

EAiOriBST OP Ai,i^ (Bowen.) — Vines make a slender growth, 16 to 24 
in. high; Color light green; leaflets 4; 3 to 6 peas in a pod, 2}^ x }^. An 
early variety. 

Radishes. 

Golden Drbsdbn. — A new variety, introduced by Atlee, Burpee, & Co. 
Philadelphia. Seed was sown in open ground April 23d.; marketable ma- 
turity, May 24; thirty-two days from time of sowing; producing large well 
formed roots; color, light golden brown; flesh quite white and crisp; of 
good flavor; a valuable addition to the long list of varieties. 

New Imperial French Breakfast Radish (Burpee.) — Seed sown in 
open ground April 23; producing very attractive roots; red tipped with 
white; olive shape; tender and crisp; an excellent early variety. 

Corn. 

Early Fordhook Sweet Corn (Burpee.)— A very early, dwatf grow- 
ing variety; quite productive; maturing from three to four medium sized 
ears to the stalk; is of the finest quality; a valuable early variety; maturing 
five days in advance of Cory; height 3 to 4 feet. 

Lettuce. 

Ice-berg (Burpee.) — ^A quick growing variety, producing large solid 
heads; crisp and tender; stands a long time before going to seed; good 
quality. 

Ferry's Early Prize Head (Posson.) — This variety produced well 
during the simimer; head quite large, the tips of the leaves changing to a 
bronze color; quite tender and crisp; average weight of head ii oz. 

Big Boston (Henderson.) — A variety resembling Boston Market, with 
the exception that it grows larger in size; six to eight days later in matur- 
ing; head weighing from 8 oz. to iX ^^m medium quality, good for market 
purposes 

New Celery Lettuce, Trianon, (Henderson,) Syn; Paris white Cos. — 
Large pale green leaves which fold over at the top so that they close over and 
blanch without tying; heart very white and crisp; excellent quality; Con- 
tinued growing longer than any other variety on the grounds. It proved to 
be one of the best summer varieties grown here the past season. 

New White Giant, Cos (Burpee.) — Resembling the above; is strong 
growing; standing a long time before going to seed; produces large white 
hearts; tender, cnsp andof good quality. 

Wheelers Tom Thumb (Burpee.) — Forms a small hard head; pro- 
duces but few outer leaves; can be planted much closer than other varieties; 
excellent quality; quite hardy in the Willamette Valley; can be highly 
recommended for planting out in the fall for early spring use. 

Early White Self-folding (Posson) Syn.— Paris white. 

Prickly Spinach (Posson.) — A variety for autumn sowing; and may 
be readily distinguished by its seeds being quite prickly; it is much hardier 
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than the round or summer spinach. If sown the middle of August, the 
plants will produce frequent gatherings all through the Winter months and 
early Spring. The soil should be well drained for the production of Win- 
ter spinach. 

Victoria Spinach (Burpee.) — A strong growing and productive variety; 
remaining in season a long time, leaves quite large; good quality, 

Bi/x)MSDAi«B Spinach ( U. S, Dept Agri.) — Made a good growth; re- 
maining in use but a short time; went to seed early; marketable maturity, 
July 6th; ripening seed, Aug. lo. 

Beans. 

Extra Early Rbpugb (Posson.) — ^Vines 8 to lo in. high, erect; bushy; 
pink bloom; pods 3 to 4)^ in. long, ^ in. wide; color green, with a few 
purple specks; leaves medium size; two to four beans in a pod^ not filled to 
the end. 

GoLDBN Wax (Posson.) — Vines 10 to 12 inches high; strong, erect; 
dark green; leaves medium in size; flower white; pods yellow; 3 to 4>^ in. 
long, % in. broad, flat; 3 to 5 beans in a pod; very prolific. 

Golden Champion (Possen.) — Pole; vine of medium strength; leaves 
light green; flowers pink; pods 4 to 6 in. long, ^ in. wide; roundish; 
string slightly developed; prolific. 

Speckled Wax (Posson.) — Plant 6 to 10 in. high, erect; leaves small, 
light green tinged with yellow; flowers pink; pods 3 to 5 in. long, yi in. 
broad; yellow, spotted with red; slightly curved; 3 to 5 beans in a pod; first 
picking July 25th. 

BuRPEES Bush Lima (Burpee.)— Plant, 10 to 14 in. high, of mediimi 
strength; leaves medium size; flowers white; pod 3 to 5 in. long, i to i>^ in. 
broad; one to three beans in a pod; of excellent quality. 

Burpee's New Stringless Green Pod Bush Lima (Burpee.) — ^Plant 
10 to 12 in. high, erect, leaves mediimi size; flower white; Pods 3>^ to 5 in. 
long }i in. broad; producing from 2 to 5 beans in a pod; color green; with- 
out strings; prolific; maturing July 17th. 

Willow Leaf Lima (Burpee.)— Vine strong growing, 5 to 7 feet high; 
flower white; prolific, season late; pods 3 to 3>^ in. long, f< wide; producing 
from 3 to 5 beans in a pod. 

Horticultural Lima (Possen.) — Pole; leaves large, dark green; flow- 
ers white; pods 4 to 5 in. long, fi broad, splashed with red when nearing 
maturity; 3 to 6 beans in a pod. 

Early Black Lima (Burpee.)— Pole; 4 to 7 feet high, of medium 
strength; season late, prolific; flowers white; pods 2}i to 3^ in. long, )^ 
wide; 2 to 3 beans in a pod. 

Southern Prolific (Bowen.)— Pole, 6 to 8 feet high; pods borne in 
clusters; very prolific, valuable late variety; producing pods of the best 
quality until cut by frost 

Cauliflower. 

Burpee's Early Cauliflower (Burpee.)— Plants make a compact 
growth; heads are well protected; producing compact solid heads of excel- 
lent quality; quite white; stem short; matures early. 

Veitches Autumn Giant (Henderson.)— Heads laige, compact; white. 
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good quality. It is unduobtedly the best autumn cauliflower yet introduced 
for this locality for winter use. If sown the last week in April or the first 
week in May, and planted in well manured ground it will begin to mature 
the last week in October, and continue to do so through Nov., Dec, and 
Jan., should the weather permit. It has been grown on the Station 
grounds six years often producing heads from 8 to 9 lbs. in weight. 

Pumpkins. 

PoRDHOOK (Burpee. ) — A strong and rapid growing variety of the best 
quality; prolific; light lemon yellow; good keeper; excellent flavor; skin 
very thin; highly esteemed for table use during the winter and late fall. 

Pumpkin Sweet Sugar (U. S. Dept. Agri.) — Strong growing vines; 
producing large fruit; when young is mottled over with grey spots; ribbed 
similar to the musk-melon; of fair quality. 



Donations in 1894. 

Received of Atlee, Burpee & Cc, Philadelphia, 7 pkts. Pansy's, 8 pkts. 
Sweet Peas, 2 pkts. Mignonette, and one pkt. each of the following: Calliop- 
sis, Dianthus, Coleus sunset strain, Fordhook Balsam, Renown pea, Echo 
pea, Fordhook squash, Bush Lima bean, Willow-leaf Lima bean, Earlv 
Black Lima bean. Early Black Pole bean, Burpee's Bush Lima bean, Bur- 
pee's New Stringless bean. New Giant White Cos lettuce, Iceberg lettuce, 
A\Tieeler's Tom Thumb lettuce, French Breakfast radish. New Improved 
French radish, Victoria Spinach, Matchless tomato, White Wonder cucum- 
ber. Sure Head cabbage, All Head Early cabbage. Early Fordhook Siseet 
corn, Burpee's Early Cauliflower, Fordhook Frost Tomato, Early Water- 
melon. 

Received from H. F. French, Corvallis, i pkt. each of the following: 
Victoria onion, Giant White Cos lettuce. New Prizetaker onion. 

Received from Northrup, Braslau, Goodwin & Co. 2 pkts. Pansy's, and 
one pkt. each of the following: Chrj'santhemum, Kalamazoo celery, Im- 
perial balsam. Imperial mixed balsam. 

Received from J. Briggs, Albany, Linn Co., Or.: collection of Box 
trees, collection of Roses, i doz. Horse-chesnuts, 14 doz. Pyracantha, V2 
doz, Cydonia Japonica, 4 doz. Laburnums, Collection of Gladiolus bulbs, 
Tulip bulbs and Hyacinth. 

The following varieties of cions were received from the New York Ex- 
periment Station, Geneva N. Y. 

Apples. — Acuba-leaf, Alexander, Buckingham, Chenango Strawberrj', 
Cooper's Market, Count Orloff, Fallawater, Golden Sweet, Grand Sultan. 
Hubbardston Nonesuch, Jeffries, Ohio, Peck's Pleasant, Pewaukee, Wash- 
ington Royal, William's Favorite, York Imperial, Longfield, Pumpkin 
Sweet, Jersey Sweeting. 

Crabs. — Blood Red, Chicago, Coral, Lady, Paul's Imperial, Pitca Stri- 
ata Red Siberian. 

Cherries. — Aburn Duke, Cleveland Bigarreau, Rostraver, Schmidt, 
Windsor, Downer late,. 

Pears. — Bordeaux, Bose, Boussock, Brandy wine, Danas Hovey, East- 
er Beurre, Gans, Giffbrd, Hosenschenck, LateBartlett, Lawson, Superfine. 

Plums. — Burbank, Early Red, Field, Forest Garden, French Damson, 
Free Stone Damson, Sweet Damson, King of Damsons, Garfield, General 
Hand, Guii, Grand Duke, Lincoln, Ogon, Prince of Wales, Wild Goose. 
Wolf. 
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INTRODUCTION. 



BY H. T. FRENCH. 



As extensive wheat farming gives way to a more inten^ 
sive system of fanning, the attention of farmers will be turned 
toward better fodder plants, than those found on the fanns 
throughout a large portion of the State 

Stock raising must go along with any system of intensive 
farming. The coarse products of the farm must be converted into 
meat and dairy products, and thus returning a large portion 
of the fertilizing elements to the soil. 

At the present time considerable attention is being directed 
toward the dairy industry, as a source of revenue on the farm . 
And that a better knowledge of some of the common forage plants 
may be obtained, the following report is made. 

It is an indisputable fact, that many dairy enterprises have 
met entire failure, because there has not been enough attention 
given to supplying the stock with suitable food during times 
of scarcity. 

The natural pasture will supply' an abundance of food 
during a portion of the 3'ear, although it is many times 
inferior to the artificial supply, or that which is raised by 
cultivation. As long as the dairy-men depend upon natural 
pasturage, they will not make the most of the opportunities that 
are so richly bestowed throughout a large portion of the state. 
It is only in the most favored localities that natural pasturage 
will pay. We hear the early settlers tell of the luxuriant 
vegetation which covered the hills and valleys during the pioneer 
days of the State, and some think it strange that the hills can 
not be induced to renew their verdure, and again be covered with 
a coat consisting of the native grasses and plants. 

The native or w^ild grasses, which once covered the hills and 
valleys, have vanished never to appear again. They have gone 
out with the native red man never to occupy the land again. 
This fact is proven in the agricultural history of the older portions 
of this country, and in the countries of the old world. The crops 
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all the plant food iiecef^sary for the ciwps and the farmer reaped abundant 
harvests. The time wvis in the East when it required as little care and 
thought to raise farm and fruit crops as is now given to such matters by die 
average farmer of this coast. Th6 farmers in the Eastern Slates several 
years ago came to realize the immense robber}' they had perpetrated 
upon their lands^ and more recently the horticulturists of the same states 
have been brought face to face with . this fact. An article recently ap- 
peared in the "Rural Nortliwest" from the pen of Prof. W. F. Massey, 
from which I quote: 

"There is no doubt that the many failures in fruit production in the 
East are largely due to the exhaustion of important elements of plant food 
in the soil. . All farmers realize the importance of keeping up the fertility 
of the soil for the production of their annual crops of grain and vegetables, 
but somehow the idea has been prevalent that a tree can take care of itself. 
Men look at the great trees of tne forest and see how they grow and how 
the soil increases in fertility under their influence, and think that the same 
should be the result in the growing of fruit trees, while they are carrying 
off continually, not only the fruit that the orchard produces, but in many 
cases expect the land also to produce food for their stock And then when 
the orchard fails to give the expected fruit, and its decrepit condition 
makes the trees alike the prey to insects and fungus diseases, they declare 
that the climate has changed and we can no longer produce crops for that 
reason. It has really been because they and their fathers have robbed the 
soil until the needt^d food for the production of healthy trees and perfect 
fruit is no longer available." 

Recognizing this condition of things it seems important that the farm- 
ers of this state should be made acquainted with some of the recognized 
facts concerning soils and fertilizers, and their relation to plant life and es- 
pecially the conditions which obtain in our own state. This bulletin aims 
to give in a brief form some of the more importiEtnt facts, and will be follow- 
ed by others dealing with kindred subjects. 

FOUNDATION LAWS OF MODERN AGRICULTURE. 

(i) *'A soil can be termed fertile only when it contains all the materials 
requisite for the nutrition of plants, in the required quantity, and in the 
proper form." 

(2.) "With every crop, a portion of these ingredients is removed. A 
part of this portion is again added from the inexhaustible store of the at- 
mosphere; another part, however, is lost forever, if not replaced." 

(3.) The fertility of the soil remains unchanged, if all the ingredients of 
a crop are given back to the land. Such a restitution is affected by manure. * * 

(4.) "The manure produced in the course of husbandry is not sufficient 
to maintain permanently the fertility of a farm; it lacks the constituents 
which are annually exported in the shape of grain, hay, milk and live 
stock." 

It is the science of chemistry which has told us what we know of this 
subject, and it was not till these facts were determined that agriculture be- 
came a science. The improvements that have resulted since the foun- 
dation of these principles are marvelous. 
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SOIL AND PLANT FOOD CONSTITUENTS. 

In all nature there are now recognized about 70 elementary substances 
which are known as 

Ei^BMEt^TS— -^ chemical element is such a substance as cannot be sep- 
arated into more than one kind of matter. For example, iron, the smallest 
conceivable portion of which is just as truly iron as the largest mass. 

These elements may be chemically combined in a great variety of ways 
to form an endless number of compounds, which may be defined as sub- 
stances consisting of two or more elements chemically combined in definite 
proportions. The properties of these compounds differ frcm those of the 
elements of which they are composed, and from those of one another. 
These compounds are called bases or acids according as they possess 
certain characteristics. 

Of the 70 elements only fourteen are considered essential to plant life. 
These are divided into two classes according as they do or do not form 
acids 

Acid Forming Elements, Base-Forming Elements, 



(^Non-meta'lic. ) 



Oxygen, 

Hydrogen, 

Carbon, 

Nitrogen, 

Phosphorous, 

Sulfur* 

Chlorin* 



(Metallic.) 



Calcium, 
Potassium, 
Sodium. 
Iron, 

Magnesium, 
silicon" , Manganese. 

Acids.— Now if an acid forming element unites with oxygen and hy- 
drogen, or sometimes with hydrogen alone, a substance is formed which is 
known in chemistry as an acid. Thus, nitrogen combined with hydrogen 
and oxygen forms nitric acid; phosphorous, hydrogen and oxygen from 
phosphoric acid. 

Bas^ — A metallic element CDmbined with oxygen and hydrogen 
forms a base, known as a hydrate of that metal. Thus, calcium united with 
oxygen and hydrogen would be calcium hydrate. Sometimes the term 
base is applied to the compound of a metal and oxygen. 

Salts. — The two classes of compounds above mentioned are very active 
in a chemical sense, and having opposite properties they always tend to 
neutralize each other so that neither acids nor bases are found to any great 
extent free in nature, but rather in the form of compounds resulting from 
their combination, such compounds being called salts. It would be out of 
place for us to discuss here the relation existing between acids, bases, and 
salts further than to say that an acid differs from a salt only in having its 
hydrogen replaced by a metal, and that every acid has a salt corresponding 
to it. For example phosphoric acid consists of phosphorous, hydrogen 
and oxvgen: now, if the hydrogen be replaced by calcium, the composition 
would DC phosphorous, calcium, and oxygen, and the compound would be 
a calcium salt of phosphoric acid. 

The subject of soil origin and composition was discussed at length in 
Bulletin No. 21, and therefore I shall only summarize here. 

•This spelling is that which is now recognized by the American Chemical Society 
and is used in all chemical publications. 
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THE RBI.ATION OF SOlhS TO PI.ANTS. 

Ftrst, the soil acts as a mechanical support for plauts. Second, the 
soil furnishes ash constituents to the plant. Thirdy the soil aids in develop- 
ing the plant by modifying and storing the sun's heat, regulating the food 
supply and securing other important conditions. 

THE OBJECT OF FERTILIZERS OR MANURES. 

A rich soil contains an abundant supply of the elements above de- 
scribed and supplies all the necessary plant food. A virgin soil is usually 
rich, but as soon as the land is brought under cultivation the plant begins 
to draw from the soil and the materials are not all returned. Sooner or later 
the land becomes infertile and it is necessary to return a part of the ingredi- 
ents which have been removed by the plants. Experience has shown that 
there are but three ingredients which need close attention, viz: phosphorus, 
potash and nitrogen. Therefore it is only these, together with calcium, 
oxygen, hydrogen and carbon which will be discussed at this time. The 
reason for including the four substances last mentioned is that tlie three 
critical ingredients may be the better understood. 

In worn soils or such as do not give good returns (provided the soils be 
in good physical condition) it will usually be found that one or all of the 
first three ingredients mentioned are deficient, or if they are present they 
are not in an available i soluble) form. In all cases care should betaken 
to have the soil in a proper physical condition. Here in Oregon this mat- 
ter is too often neglected; large quatities of wheat and other crops being 
allowed to drown in the water which should be removed by under-drainage. 

To prevent the deterioration of soils is the aim of all modern 
agriculture. Soil exhaustion, however, is rather a relative term than an 
absolute one, and usually applies to a certain crop, since a change of crops 
developes latent soil resources, and upon this fact is based the principle of 
rotation. Any soil will maintain its fertility so long as the annual deple- 
tion is returned in an available form either naturally or artificially, the 
degree of fertility being dependent upon the minimum quantity of any 
essential plant food. ''The plant can make no substance out of nothing, 
or without a sufficient supply of each and every one of all the essential in- 
ingredients of its composition,'' It is the object of manures and fertilizers 
to furnish to any soil a larger supply of the essential food ingredients . 

CLASSIFICATION OF FERTILIZERS. 



FERTILIZERS 



INDIRECT 



DIRECT 



r Lime 
"j Gvpsum 
ISa'lt 



Artificial 



Natural 



i Complete 
\ Special 

{Stable Manure 
Refuse Matter 
Green Manures 
Ashes 
Muck, Marl, etc. 
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EXPLANATION OF TERMS. 

K fertilizer y in general terms, is any substance which added to the soil 
tend« to produce a better growth of plants. 

An indirect fertilizer \sox\t, which, while it may not furnish to the 
soil plant food, so acts upon the matter already in the soil as to change more 
or less of it from an unavailable to an avaible form. A substance is said to 
be available when in a soluble form, although it is probable that no actual 
solution,in the common acceptance of the term, occurs.* 

A direct fertilizer is one which is in such a condition that the roots 
of the plants can take it up readily, or the food material is available. 

Artificial fertilizers are also called chemical or commerical fertilizers, 
and are prepared mixtures sold under trade names, the material of which 
they are composed being largely the waste products of many industries, 
and substances found in natural deposits. 

Complete fertilizers are such as contain all three of the critical in- 
gredients, nitrogen, potash, and phosphoric acid. 

Special fertilizers contain only one or two of the above mentioned 
ingredients. They are also called incomplete fertilizers. 

THE ELEMENTS AND THEIR RELATION TO FERTILIZERS. 
Oxygen. — Oxygen is by far the most abundant of all the elements. 
It forms about one-fifth of the atmosphere, where it exists in a free and 
uncombined state as Kgas. It is the vital principle of the air we breathe. 
It constitutes about one-half of the solid crust of the earth, and eight- 
ninths of all the water. In these latter forms, it exists in a state of 
chemical combination with other elements. It combines chemically 
with nearly every known element, and is especially important in building 
up, and destroying all forms of organic matter. In a free state it is an in- 
visible gas, posessing neither taste nor smell. It is called a supporter gf 
combustion, because wood, and other burning substances, when plunged 
into it, will bum with increased brilliancy. Chemically considered it is a 
very active substance. In all forms of burning the oxygen of the air is 
combining with other elements, the heat being the result of the chemical 
union. 

Hydrogen is the element, which when chemically combined with 
oxygen, forms water. It constitutes about one-ninth, by weight, of all 
water, and enters into the composition of all plant and animals. It is the 
lightest substance known. Like oxygen, it is an invisible gas, without 
color, taste, or odor; but unlike oxygen, instead of being a supporter of 
combustion, ic will, itself, bum when brought into contact with a flame. 
It is seldom, if ever, found in a free, or uncombined state. 

Hydrogen and Oxygen as Fertilizers. — These two elements are 
supplied to plants in the form of water, which is the largest constituent of 
the growing plant. The plant tissue receives the necessary amount of each 
element by the separation of the water stored in the plant. There are sev- 
eral ways in which water is related to the fertility of the soil, but as direct- 
ly related to fertilizers it bears no importont part, except that it should be 

•Miaaouri Bulletin No. 19. 
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present in as small an amount as possible. When irrigation is practiced 
the water may fulfill ^n important office as a fertilizer. Usually the water 
from rain furnishes all the oxygen and hydrogen that is needed, and much 
more. 

I cannot refrain here from calling attention to the fact that too much 
water may be nearly, if not quite, as bad for a soil as too little, and tliis is 
particularly applicable to certain parts of Oregon. There are immense 
bodies, of so called "white land,*' which can be made excellent farming lands, 
equal to any, by ridding themof the superfluous amount of water by means 
of tile drainage. It is not only tliat the plant is likely to die from drowning, 
but the excess of water prevents the formation of available plant food, and 
also renders the physical condition of the soil unfit for supporting plant 
life. If the water does not flow off, it must evaporate at the surface, whicL 
tends to cool the soil. A proper system of drainage will not only remove 
the water, but keep tlie soil warm by preventing a too rapid surface evap- 
oration; and when the ground is dry will allow a more perfect circulation 
of ail and atmospheric moisture, thereby not only nourishing the plant, 
but also enabling the oxygen to act upon the latent plant food, rendering it 
available. This matter of tile drainage is a matter of paramount import- 
ance to farmers, and we recommend all to secure and read Bulletin No. 
26 of this Station. 

Carbon. — Tlie element exists quite abundantly in a free state, and 
occurs under three forms f i) diamond, (2) graphite, (called black-lead.) (3) 
charcoal, lamp-black, coaj, etc. It is the central element of all animal and 
vegetable material^ There is not a thing endowed with life which does not 
contain this element. In plants it is combined with oxygen and hydrogen 
forming starch, sugar, wood fibre, etc. Most products of animal life contain 
these same elements, but united diflFerently, as casein, fats, fibrin, etc. 
The element also occurs combined with oxygen alone in the fonn of a gas 
:alled carbon di-oxid, or often carbonic acid gas. Analysis shows that 
carbon constitutes about one-half of the solid portion of plants consequent- 
ly it must be an important plant food. But extended experiments have 
shown that notwithstanding the element is so intimately associated with 
plants it may be left put of consideration in direct fertilizers for the carbon 
of the plant is taken from the carbon di-oxid of the atmosphere, which 
furnishes an inexhaustible supply. 

Nitrogen. -^This is a colorless, invisible gas without taste or color. It 
composes about four-fifths of the atmosphere. In addition to occuring in the 
atmosphere, it is found also in plants and animals. Animals cannot exist 
when left to breathe nitrogen alone, and yet it is not poisonous. Unlike 
oxygen and hydrogen, this gas will neither burn, nor will it support com- 
busticm. Nitrogen, when chemically combined with hydrogen, forms a gas 
known as ammonia, which is a very interesting compound to the farmer, 
because it constitutes a very important source of nitrogen as a plant food. 
Ammonia exists in the atmosphere in small quantities, being formed 
when animal and vegetable matter containing nitrogen decomposes. With 
acids ammonia deports itself much like a metal in that it forms salts, which 
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are called ammonium sails. Thus, ammonta combines with hydrochloric 
acid to form ammonium chlorid, or muriate of ammonia\ with sulfuric 
acid it forms ammonium sulfate. 

FORMS OF NITROGEN USBPUI, TO PI,ANTS. 

There are three forms of rtltro^eii which are useful to plants: — 
(I) Atmospheric nitrogen: (2) nitrogen in ammonium salts: (3) nitro- 
gen in nitrates. Bach of these forms is found to be useful to certain kinds 
of plants. The number of plants that can utilize atmospheric nitrogen is 
not large. In general terms leguminous plants, such as peas, beans, clover, 
alfalfa, and the like, can use the uncombined nitrogen. Hence, such plants 
are frequently spoken of as * 'nitrogen gatherers.** This is one of the 
reasons why such crops are often used as green manures. 

Although some plants have the power to absorb nitrogen both directly 
and from ammonium salts through the medium of the soil, yet by far the 
largest amount of nitrogen is derived from nitrates in the soil. The ni- 
trates are formed by a process known as nitrification, which is brought 
about by the oxidation of ammonia compounds and of organic matter in 
soil through the agency of microscopic organisms, bacteria, which exist 
every where in enormous numbers. The process is favored by warmth and 
moisture, no action taking place at a temperature below 40° F., nor in 
very dry soils, nor below 10 inches, 

HUMUS K MEASURE OF NITROGEN. 

Humus is a term applied to certain organic matter in soi's. It express- 
es no definite product, but applies rather to the entire product of organic 
decomposition, or rather an intermediate stage of this decomposition. This 
process of organic decomposition results in the production of ammonia 
which combines with certain acids and is absorbed. Thus the humus may 
be taken as a measure of the nitrogen in a soil. 

More or less ammonia escapes into the atmosphere from the organic 
matter decaying near the surface of the earth, l^is atmospheric ammonia 
is brought back to the earth by the rain and dew, which are seldom free 
from this compound, although the amount is small and variable. The ex- 
periments of Sir J. B. Lawes indicate that an average of about 5 lbs. of 
combined nitrogen per acre is brought to the soil annually by rain and dew, 
but in ordinary farm districts the supply of nitrogen from this source 
would probably not amount to a third of the combined nitrogen removed 
from soil by an average crop of wheat. 

Under ordinary agricultural conditions the loss of nitrogen considerably 
exceeds that of natural supply and finally profitable crops cannot be grown 
without the use of nitrogenous manure. 

REMOVAL OF NITROGEN. 

The following table sho¥« the average amount of nitrogen removed 
from the soil by one ton of several of the leading farm products. In the 
the same table, for the sake of reference, I have inserted the number of 
pounds of the other critical ingredients removed and also the value of th 
fertilizing material which would be required to replace this same matter. 
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TABLE r. 
Shoti/ing fertilizing material removed by one tan of same leading 
crops, and its market value. 

PfAME. 

Wheat kernels.., 

Wheat straw 

Wheat chaff 

Wheat bran 

Oat kernels ^.. 

Oat straw.. 

Oat chaff. 

Timothy hay ..« :.,.. 

Red clover 

Alfalfa 

Seradella , 

Com stover 

Com kernels , 

Cabbage 

Turnips 

Potatoes. , 

Linseed meal 

Hops 

Hop refuse 

Grapes 

Apples 4 

Pears 

Plums 



Potash. 


PlioBphoric 
•ciaibs; 


Nitrogen, 


Value per 
ton. 


II.4 


18.8 


36.8 


18.93 


12.4 


5-0 


II.O 


3.13 


2.8 


38 


22.0 


4.38 


34.6 


28.4 


49-2 


13.16 


9.8 


15.2 


380 


8.90 


20.2 


5.0 


16.6 


3.88 


20.8 


4.0 


12.8 


3.62 


25.4 


15.2 


23.6 


6.88 


41.6 


II. 2 


45.4 


"93 


42.2 


13.4 


.49-4 


12.87 


i5.tr 


13.0 


54.0 


12.23 


24.2 


06 


16.6 


4.68 


7-4 


II.8 


33.0 


6.75 


^i'^ 


15.0 


4.8 


3.59 


8.2 


2.4 


4.4 


1.45 


5.« 


1.4 


4.2 


1-23 


23.2 


28.4 


49-2 


24.30 


4.0 


3.5 


506 


10.52 


2.2 


4.0 


19.6 


4.24 


10.0 


3.0 


3.4 


1.38 


1,6 


0.06 


1.2 


.33 


36 


I.O 


1.2 


.49 


3-4 


8.0 


8,4 


1.91 



In addition to the removal of nitrogen from the soil by plants it may 
be lost in soil water, provided it is combined in the form of nitrates, since 
soils have little power of fixingf them in insoluble combinations. When the 
soil is covered with a green crop, however, there is little loss since plants 
absorb the nitrog^en very rapidly. The practice of bare fallowing, then, is 
one which on this account alone is not to be recommended, and especially 
is this tme in a climate which is very moist. 

DIRECT NITROGENOUS FERTILIZER MATERIAL. 



NITROGENOUS 
FERTILIZERS 



MINERAI« 



( Sodium Nitrate 
\ Ammonium Sulfate 
(Guano 



ORGANIC 



(Origin ) 
Animal 



Dried Blood 
Meat Scraps 
Tankage 
Azotin 
Dried Fish 
Ground Fish 
Wool Waste 
Horn Dust 

jCotton Seed Meal 

"/Tobacco 



Vegetable 

Sodium Nitrate (Chili Saltpetre) occurs in enormous deposits in 
Peru. The commercial salt contains about 16 per cent actual nitrogen. It 
is an excellent fertilizer, quick in action, but easily washed out of the soil^ 
and therefore should be applied while the crop is growing, and in small 
quantities at a time. 
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Ammonium Sulfate, is a waste or, bye-product, from the manufacture 
of illuminating ^as. It contains about 20 per cent nitrogen and is much 
used in commercial fertilizers. 

Guanos containing nitrogen are now very limited, and practically out 
of the market. 

AnimaIv Matters. — These are suflficiently described by their names, 
vntb. perhaps the exception of tankage and azotiti, the former of which is 
slaughter house refuse, and the latter a preparation of meat and membrane 
from which the fat has been extracted. All animal matter comes mainly 
from the slaughter house and fish oil factories. Some fertilizers contain 
horn, hair, and leather scraps, as a source of nitrogen, but this is not as val- 
uable as most other forms of animal mattei . 

Vegetable Matter. — But a limited amount of this is employed in 
fertilizers. The main form used is cotton seed meal, but this cuts a very 
limited figure in our markets. 

POTASSIUM. 
Potassium, — This metallic element is n«ver found free in nature, but 
is a constituent of many natural and artificial fertilizers. It is a soft metal, 
lighter than water, and possesses a great affinity for oxygen. Plants con- 
sume potash in relatively large amounts, yet in some soils the supply is 
nearly, if not quite, equal to the demand. The supply is mostly from the 
decomposition of feldspar which contains from 10 to 16 per cent. 

In the feldspars the potash is united with aluminum and silicon and is 
not immediately available as plant food, but under the combined action of 
air, water and frost the feldspars are so changed as to render the potash 
available. There is little loss of potash im drainage water, since soils are 
found to have the power of removing it from solutions and .storing it in in- 
soluble forms. 

Plants vary much in the amount of potash they consume, and ex- 
periments show that where it is deficient the plants suffer greatly, the 
woody portion of plants, and the fleshy part of fruit, being dependent upon 
the influence of potash compounds. 

As a fertilizer it is especially useful to the leafy crops as potatoes, beets, 
clover, etc. , while grain is much less benefited. 

POTASH FERTILIZING INGREDIENTS. 
Patassium Chlorid Potassium Sulfate 

Kainite Potassium Nitrate 

Wood ashes Cotton seed hull ashes 

Potassium Chi,or ID [Muriate 0/ Potash-.) — This furnishes the main 
supply of potash for most commercial fertilizers. It is obtained from the 
town of Strassfurt, in Northern Germany, where there is an inexhaustible 
supply of this and other grades of potash salts. Muriate contains about 50 
per cent of actual potash, (KjjO,) from which it will be seen that it is a con- 
centrated form, and really the cheapest per pound of potash, although a 
high priced product. 

Potassium Sui*fate [Sulfate of Potash,) comes from the same source 
as the muriate and as found in the fertilizer market contains from 30 to 35 
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per cent of actual potash. The price is higher than that of the muriate, 
but on certain crops it is found to act more favorably, 

Kainite, — This is the most common of the German potash salts^ and is 
a mixture of several compounds, chiefly chlorids and sulfates of potash, 
sodium and nias^esium. It is comparatively of low grade containg from 
2 to 15 per cent of potash. It cannot be used with impunity since it con- 
tains sulfate of magnesia which is deleterious to some germinating seeds. 

Potassium Nitrate (5a/4^^/r^, ) is valuable not only for the potash, 
but also for the nitrogen it containsw Because of its high price it is very 
little used for a fertilizer. 

Wood Ashes. — ^For a cheap potash supply nothing is better than good 
unleached wood ashes, and it is practically the only American supply for 
potash. The amount of potash varies with the kind of wood, ranging from 
7 to 14 per cent. , with a small amount of phosphoric acid in addition. The 
potash is in the very soluble form of the carbonate. Leached ashes contain 
much less potash, often not more than 2 per cent. "Good wood ashes 
which have not been exposed to weather or otherwise wet » * * weigh 
about 48 lbs. to the bushel and carry about 8 per cent potash besides nearly 
2 per cent phosphoric acid." They are worth at least 25 cents per bushel. 
Our orchardists could use nothing more beneficial for their small fruits and 
orchards. No farmer should waste the ashes produced on his farm. 

PHOSPHOROUS. 

Phosphorous. — In a chemically pur* state phosphorous is a soft yel- 
low, waxy solid, and extremely inflammable on account of it^ great affinity 
for oxygen. .When it bums it simply unites with the oxygen of the air, the 
compound formed being commonly called phosphoric acid and it is this 
compound which is of such great value to the farmer. 

The element never occurs free, but is combined with oxygen and lime. 
In this form it is known as phosphate of lime. It also occurs as phosphate 
of magnesia, and also of lime and alumina. These phosphates are only 
slightly soluble in water, so the quantity in the soil is only removed by the 
plants as it becomes available. 

From a fet tilizing standpoint the phosphates are second only to nitro- 
gen in importance, and in particular cases may even exceed that element. 
The phosphates of fertilizers exist in three forms: — 

1st, Soluble phosphate. 

2d., Reverted " 

3d., Insoluble " 

The soluble form does not occur to any extent in nature. It is 
known under the names acid phosphate of limey and calcium 
superphosphate. The phosphates of this form being soluble in water 
are of great great value as fertilizers. When a soluble phosphate is added 
to the soil it gradually changes to a form insoluble in water, which is prob- 
ably the form known as reverted phosphoric acid. This is not the or- 
dinary form of insoluble phosphate, for while a reverted phosphate is quite 
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insolule in water, it is readily soluble in dilute acids or solution of salts con- 
taining ammonia. The roots of plants contain a small amount of acid 
which renders them quite capable of using this form of phosphate, hence 
it is considered nearly as valuable as the soluble form. The two taken to- 
g-elher constitute what is known as available phosphoric add, 

Insoi<ubi«b phosphoric acid {Calcium Phosphate^) is so-called because 
it will not dissolve in water. It is the form in which phosphorous exists in 
most soils, bones, and rocks, and from which it is yielded to the plants with 
great difficulty. In this form the phosphates in fertilizers are of the least 
value to the puchaser. Insoluble phosphates may be converted into the sol- 
uble forms by treatment with sulfuric acid, which should be handled with 
extreme care. 

Of the three forms the soluble contains the greatest amount of 
phosphorous; the reverted form the next greatest supply; and the insoluble 
form the least. As to the removal of phosphates from the soil, the insoluble 
form is, of course, not carrickl away by the soil water; the same is true of 
the reverted phosphates, but were it not for the fact that the soluble form is 
very quickly changed to the reverted condition it would doubtless be more 
or less removed by drainage water. 

In general it can be said that soils become deficient in i)hosphoric acid 
quicker than in any other ingredient. In the case of basaltic soils there is 
oflen a very abundant supply of insoluble phosphates in the form of apatite 
crystals (calcium phosphate. ) 

Bones. — These are used extensively as a source of phosphoric acid. 
The usual form on the market is ground bone of various degrees of fineness— 
the finer the better. Bones are of a double value as they contain not only 
phosphoric acid, but also potash and nitrogen. They also occur in difierent 
conditions as stated below. 

Raw Bones (of animals) consist of approximately: 

Phosphate of lime 50.00 

Carbonate of lime 25.00 

Animal matter (containing Nitrogen, 4.00) 25.00 

100.00 
Steamed Bones (animal bones which have been steamed to extract a part 
of the animal matter in the manufacture of glue, etc.) containing approx- 
imately : 

Phosphate of lime 65.00 

Carbonate of lime 20.00 

Animal matter (containing nitrogen) 15.00 

100.00 
Bone Black — known also as Animal Black and Animal Charco€d, made by 
heating bones in closed vessels^-containing approximately: 

Phosphate of lime 60.00 

Carbonate of lime 10.00 

Charcoal, etc 30.00 

100.00 
Bone Ash (made by burning bones) containing approximately: 

Phosphate of lime 75.oo 

Carbonate of lime, etc 25,00 



100.00 
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Of late there has arisen quite a demand for bones for various industrial 
uses which has brought about a tendency in some instances to adulterate by 
the use of coal ashes, oyster shells, etc. Bones form valuable material and 
even those small amounts which occur about a farm should be husbanded 
by burying them in the orchard near trees where they will decay. 
Other ways of utilizing them are by burying them in an ash or manure 
heap and allowing them to become softened before putting them in the 
earth. 

Dissoi,vED BONE \Bone Supet phosphate) is simply raw bone or bone 
ash which has been treated with sulfuric acid whereby the phosphoric 
acid is made more soluble. Fertilizers thus prepared are commercially known 
as *^ superphosphates.'* 

Rock phosphate (South Carolina Rock) is used quite extensively in 
making superphosphates by treatment with sulfuric acid. Unless the 
rock has been so treated the phosphoric acid is mostly in the insoluble form. 

Basic or Thomas Si«ag is now used to some extent. It is a waste pro- 
duct in the manufacture of iron. It is often sold under the name of 'Odor- 
less phosphate. '* It usually contains about 50 per cent of phosphate of lime. 

Indirect Fertilizers. — The most important substance under this 
head is Lime in one or more of its forms. It is the oxygen 
compound of calcium, calcium oxid^ which is commonly known as lime. 
It is probably true that no other single substance has been so much used on 
land as lime, with the single exception of stable manure. Lime is made 
by burning limestone, and it is this burned or calcined form which shou d 
be used whenever it is deemed necessary. It has a three-fold action as a 
fertilizer: 

Firsts as a direct source of plant food. 

Second, rendering available inert plant food in the soil. 

Thirds improving the texture of tlie soil. 

While a certain amount of lime is essential to the growth of plants yet 
experience has shown that as a direct fertilizer it does not fulfill all that 
might at first be expected, therefore it is classed as an indirect fertilizer. 
It is in the second action that lime produces the greatest chemical efiect. 
It is a strong base, and therefore tends to neutralize any acidity of the 
soil, which occurs especially in wet boggy places, rendering the soil 
'*sour.*' It facilitates nitrification and decomposing certain insoluble salts 
in the soil. 

In many cases it can be used to advantage in improving the texture of 
soils. This is especially true of the heavy clays, which it tends to pulver- 
ize and lighten. Used on peaty or adobe soils, it will tend to decrease the 
organic matter by causing it to decompose more rapidly. It is in this office 
that lime could be used in many instances by the Oregon farmers in improv- 
ing the clays of the Willamette Valley. Tile draining and lime, I am con- 
fident, would furnish to the State a large increase of available land. Care, 
however, should be taken to supply organic matter to such soils after 
liming or the last state will be worse than the first, for it is a trite and true 
sa3dng that "Lime enriches the father but impoverishes the son." 
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Gypsum {Calcium Sulfate,)— This substance has been a bone of con- 
tention, and disputes have waxed warm and loud as to the cause of its ben- 
e6cial action, for this it certainly possesses. It is largely used in some 
parts of the country to encourage the growth of clover. One writer speaks 
of the use of this substance, commonly called "gypsum," as follows: 
*' There is reason to believe that gypsum causes the decomposition of certain 
compounds containing potash, whereby it, and some other bases, are made 
available for the use of crops — the lime taking the place of these in the 
compound decomposed — the sulfuric acid combining with them to form 
salts soluble in water. Admitting this to be the action, it tends to impov- 
erish the soils to an extent far greater than is brought about by the use of 
most other manures.*'* It has been pretty conclusively proven that a por- 
tion, if not all of the above reaction take place in the case of black "alkali" 
soils, spots of which are not of unfrequent occurrence in certain parts of Bast- 
em Oregon. The most profitable use of gypsum would doubtless be in 
such cases. In California it has been conclusivelv proven that it is a valua- 
ble remedy in such "spots," and when followed by active cultivation, will, 
in a large measure remedy this very undesirable condition. The use of 
gypsum together with underdrainage and irrigation if this be possible, and 
a proper selection of crops will cure in a comparatively short time the most 
of this hated dlack alkali. 

Gypsum can also be used with profit to aid in obtaining a good "stand" 
of clover on the farms of the Willamette Valley to the cultivation of which 
crop farmers can profitably give their attention. 

The great cost of gypsum at present will not permit its coming into 
general use, but there may be cases in which its use would doubly repay 
the expense. It is to be hoped that there are deposits in this State which 
will soon be opened, and for one who is fortunate enough to discover it in 
workable quantities, there is a rich harvest in store. It has been reported 
from Eastern Oregon — the very part of the State in which it could be used 
to great advantage — and samples of excellent quality have been sent to 
us for analysis, but so far we have not been able to verify "the find." 

Salt, (Sodium Chlorid. ) — Its application is likely to be useful in a lim- 
ited number of cases, and with certain crops. It is usually best used in a 
compost. It has a very destructive action on vegetation if applied in excess, 
and should be used, if at all, with great care. 

Fertilizing Material Produced on the Farm. 

It is not our purpose to deal particiilarly with this topic at this time, 
but to issue a special bulletin on the subject later, yet there is one phase of 
the matter which I deem of so great importance that I take occasion to 
touch upon it now. I refer to the unnecessary waste of valuable 
material, which, with a little care and forethought, might serve as a valuable 
fertilizing material. While it is probably impossible to utilize ^// the straw 
produced on the farm without burning, yet it is equally true that every far- 
mer could use much more than he does, and it should be the policy to use 
as much as possible. It is a wasteful process to bum, and still more suicidal 
^Bulletin No. 19, Ark. Bxperiment Station. 
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to sell it from the farm without returning anything to replace it. In burn- 
ing the straw the valuable element nitrogen is dissipated in the air, while it 
would serve a valuable office in the soil. If the straw must be burned if 
should be burned in very small piles instead of in large stacks, as is so often 
the case, so that the ash material may not be fused and form insoluble sili- 
cates, but may furnish as much soluble plant food as possible. 

WTieat and oat straw remove from the soil the following amounts of 
fertilizing material per acre, and the last column of the table gives the value 
of the straw from an acre of land upon this basis. 

TABLE II. 



RIND. Potash Pho9i>hcric Nitrogen Valur. 

ill pounds, acid in lbs. in pounds. 

Wheat straw I 31.62 I 12.75 I 28.05 I I7.29 

Oat straw | 22.2? | 5.50 | 13.86 | J3.91 

Therefore reckoned at the market price of nitrogen > in the commercial 
forms it would cost to replace the nitrogen lost by burning the straw pro- 
duced on one acre of ground fc.6i, while it is a frequent occurrence to sell 
this same amount for not more than $2.00. Farmers of the east have paid 
for this by experience dearly bought, and the time is not far distant, when 
the farmer of this coast will realize its truth. Relative to this same matter 
I quote from Mo. Experiment Station Bulletin No. 19. 

TABLE III. 

Showing the value of plant food {phosphoric acid, potash and nitrogen) 

removed from one acre. 

Wheat, kernels | 6.00 Timothy I12.57 

*' straw 7.29, 

Clover I26.98 

«i3.24| 

Oats, kernels | 3.81 Alfalfa I23.17 

•* straw 3.62 

'Potatoes % 7.07 

* 7.73 

Com. kernels I11.94 Carrots | 4.52 

** cobs and husks 96 

Stalks I 6.4oCabbage I18.35 

*i9.3o 
"To take care, therefore, of straw and other vegetable refuse and return 
it to the land in a proper manner, is a matter of great importance; to sell 
timothy, clover, and alfalfa as such, rather than to feed it and sell it as flesh 
or milk, is bad policy and self-destruction. To value a crop simply by its 
market price, is crude and unscientific. The price which the farmer pays 
for it, is not only its cost of production, but in addition to it, its manurial 
value, which we have often neglected, and which the conditions of the case 
begin now to force upon us for serious consideration." 

CONDITION OF OUR FERTILIZER MARKET. 
While there is not a large consumption of fertilizers in this State, as 
compared with other states, yet the demand is on the increase and the busi- 
ness will always be an increasing one. The fact that there are large or- 
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cliards planted in onr state is one reason wliy the fertilizer question will ^ 
brought forward soon, and will be a question of impoitance to the state. 
This is true because the wear to which the soil will be. subjected is one- 
sided and will be continuous. At present there is no law of any force 
bearing on the sale of fertilizers in this state, and therefore there is no way 
the farmer may know what he is purchasing, except to rely on th< honesty 
of the dealer. It is also true that there is no material which offers a greater 
opportunity for adulteration than these same feftillzers. While the Station 
has made analyses of most of the fertilizers offered for sale in the state yet 
it cannot guarantee that the analysis printed in the table below represents 
each lot sold^ for the samples sent by *manufacturerd prove little or 
nothing, except for that individual sample, so that although the analyses 
are published under the name of the fertilizer, we cannot guarantee that 
another sample would give the same analysis or even approximating the 
same. 

Still we have no reason to question the integrity of any dealer in this 
State. Be it remembered^ however, that the figures given in this bulletin 
are not in any sense to be taken as representing anything beyond the individ- 
ual sample analysed. 

The State should have enacted an adequate fertilizer law in justice not 
only to the farmer, but to the manufacturers themselves, which would com- 
pel the manufacturers to make their standard, and thereafter hold to that 
standard. This is done in other states and should be done here. 

At present the purchaser should be very careful to deal with reputable 
firms who are willing to guarantee a certain amount of fertilizing ingredients. 

We publish below, without cotyment, a statement of the results of the 
analysis of certain fertilizers found in the Oregon market. 

TABLE IV. 
Showing analysis of fertilizers sold in Oregon, 



6 PHOSPHORIC ACID. 

g I — -- - I t5 

>« I 

5 i 

« NAME OP FERTILIZER. s 

3 s 



'•2 \^ 



o 









431 Complete Fertilizer for light Soil 664 2.78 265 8.19 13.62 5.43 2.65 3.21 3,49129.80 

432 Webfoot Hop Grower ., 8.67 2.15 8.23 2.94 13.32 10.38 2.06 2 "W 4.07 33.^4 

433 Dried Blood 12.72 ,1 8.9010.80 35.80 



4331 , _, 

434 Muriate of Potash.. .50 'So ' .S5-oo 

43s Webfoot Potato Grower 6.03 4.90 3. 11 8. 11 ; 16.16 8.05 3.25 3-98 2-33 34-10 

436 Sodium Nitrate ' 8,0810.68, 35.80 

437 Kainite .19 20.80 

438 Fruit and Vine Posphate 6.19 2.70 6.23 7.07 .i6.oo' 8.93 2.38 2.90 2.01 32.14 

439 Vegetable Fertilizer. 12.20 3.^ 3.61 2.91,19.06 6.97 2.62 3.18 1.80 31.44 

440 Fruit Fertilizer 15.79 5«) 5,14 410 i4-84 10.74 , 2.34 2.84 2.19 32.48 

441 Webfoot Potato Grower 7.11 2.55 3.73 1,21 7.49,6.2812.20 2.67' 4.65 25.32 

442 Webfoot Orange Grower 6.05 2.84 2.82 3.61 9.27 5.66 2.46 2.99 6.40 28.66 

443 Webfoot Complete Fertilizer 8.07 2.20 520 5.04 12.74 770 2.76 355 2,91 31.24 

444 Complete Fertilizer for Light Soil 5.88 ^.05 3.3^1 0.75 8.16 7.41 2.31 2,80 7.37 31.88 

445 Webfoot Hop Grower 4.68 6.99 1.08 4.92 12.99 8.07 3.46 420 6.21 39.02 

446 Webfoot Vine Grower 7.30 460 2.43 320 10.23 703 4-»5 5.89 5.24 40.62 

448 Mineral Fertilizer .97 5-20 4.02 3.16 12.38 9.22 .65 ,79 1.90 18.00 

468 Fish Guano 9'9» *-*i 100 2.60 6.01 3,41 5.49 665 3.32 32.96 

466 Bone Meal Fertilizer. 7-2i 3.15 2.09 291 8.15 5.24 1.79 2.17 17.81 

470 Odorless Phoikphate 9.60 1.86 1,8612.68 16.40 3.72 13.92 

47X Grain Fertilizer 7-57 2.03 .84 3.63 6.50 2.87 1.84 2.23 2.34 17.99 
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THE ClltHMICAL VAI,lJg OF* A FERTIWZn^., '' 

Each of the three essential iiigredients of a fertilizer has a commercial 
.T^luc, and the worth of any giyen ingr,edient may be stated in dollars and 
cents. , These values are estimated from the essential i|i^redient» in the 
fertilizer, and they express the cofnmerciq,l value based upon what the in- 
gredient would cost in the open market The values do not pretend to 
express the agricultural v,^lue, which would of course be represented by 
the profit they would give the user, which would be a verj' variable quan- 
tity. The price upon which these values a^e baapd are as follows: 

Available Phosphoric acid, per pound,.. %y^ cents^ 

Insoluble ",,; " ' " " 3 

Potash from Muriate , 5^ " 

Potasi from Sulfate 7 " 

Nitrogen 20 ** 

. , !!)rhc total cost of a ton gf fertilizer ( to the consumer) is made up of 
threeielements: ist the cost of material mixed; 2d. the cost of mixing; 3d. 
the fi;cni5t of transportation, storage, etc., but the valuation takes into account 
only the first of these elements. 

To figure the commercial value of a fertilizer^ multiply the price of 
each ingredient by the number representing its per cent in the fertilizer, add 
together these results and the 9um will represent the value in cents of the 
fertilizing material in 100 R»s. of fertilizer. Multiply the sum by 20 and the 
prodyct.will be the value in cents of one ton of the fertilizer. 

Example. — A fertilizer was found to contain 7 per cent available 
phosphoric acid; 3 per cent nitrogen; and 4 per cent potash. 

(I) Phosphoric acid 1^^^% 59-5 

(2^ Nitrogen 3x20 60.0 

(3) Potash 4x5>^ 220 

(4) Value of 100 pounds 141.5 

(5) Valuis of 2000 lbs, one ton, 141.5x20=2830 cents, or 128.30, to which 
should be added about I3.00 for bagging, etc. 

In some cases there is a guaranteed amount of ammonia instead of ni- 
trogen, in which case the number representing the ammonia should be mul- 
tipled by the decimal, ^8235 before applying the above calculation. Again, 
the amount of potassium chlorid (or muriate^ may be guaranteed instead 
of Jactual potash. In such a case the amount of the chlorid should be first 
multiplied by .6318 to obtain the actual potash. To convert from the sul- 
fate to actual potash it is necessary to multiply by .5404. 

The Needs of Oregon Soils. 

In the first place let it be remembered that the value of a mere diemi- 
ra/ <z//<z/r5/.? of a soil is at most doubtful. An analysis of a soil reveals 
what and how much of a given ingredient is present in a soil but it does not 
show how much of the plant food is available. There is, hpwever, more or 
less value attached to investigations of so-called * 'virgin soil," and an accu- 
mulated number of analyses on -this class of soils gives very valuable. data 
upon which to base a judgement of probable success or failure. This mat- 
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ter basl)een more fully discussed in Bulletin No. 21, to which the reader is 
referred. In all cases chemical analysis should be followed by careful field 
tests, and in this way any one may become familiar with the individual 
needs of his soil. Experiments in the field have been very limited in this 
State, yet based upon the ordinary methods of judging deficiency of plant 
food in soils, chemical analysis of a large number of soils seemsi to indicate 
a limited amount of potash in the Willamette Valley soils, and this would 
doubtless be the first ingredient needed on the lowland, and the higher land 
seems to point toward a need of phosphoric acid. These results must how- 
ever, be taken as only indicative, although these chemical results have been 
verified in instances where the experiment has been tried. The loams of 
Clackamas county have shown a good supply of potash, and a number of 
Lane county soils have shown a high content of phosphoric acid. 

There is a common idea abroad that our soils are deficient in lime, yet 
the analysis of a large number of soils has not shown that to be true. The 
soils of the Willamette Valley possesses in nearly all instances a fair amount 
of lime and on passing into Eastern Oregon the lime content is nearly 
doubled. In general potash is to be the first element to be suspected 
as being deficient on the lowlands of the Willamette Valley and phosphoric 
acid on the uplands. It should also be said that the uplands are not in all 
cases well supplied with nitrogen, which is very essential to fruit produc- 
tion. The red hill lands possess a great power to absorb this element and 
ammonia and are naturally excellent fruit lands, yet when the fruit begins 
to shrink in size this element should be supplied. On the lower lands there 
is a greater supply of humus which is a very fair measure of nitrogen and 
when these soils are well drained they are likely to possess great capacity 
for production if potash is supplied. The conditions are so varied however, 
that, in order for any farmer or gardener to decide positively what kind of 
fertilizer will be best for him to use, it will be necessary for him to do some 
special experimenting. It is not best in all cases to select a complete fer- 
tilizer for often a portion of the material is not needed at all and the farm- 
er may be ' 'carrying coal to Newcastle. ' ' 

There is one thing that should be said relative to many of the valley 
lands, viz: that for lasting benefit in increased return and ease of handling 
careful attention would best be given to the physical condition by proper tile 
draining before turning attention to fertilizers, for in many instances the 
improvment of these conditions will be all that is necessary for some time 
to come. 

Of the soils of Eastern Oregon but a limited number o analyses have 
been made, but acting upon experience in other states having similar cli- 
matic conditions and taking into account the origin of the soils of that 
part of the state we can say that the basaltic rocks would naturally pro- 
duce a soil well supplied with phosphoric acid, and from this reason it will 
doubtless be found that when the soils fail it will be rather on the 
side of potash than phosphoric acid. 

We trust that the matters discussed in these pages will prove of benefit 
to the farmer in not only paving the way for a better understanding of the 
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principles of agricultural chemistry, but also in calling attention to some 
sources of waste in the economy of the farm. For reference we insert 
some tables which will prove of value to those who consult them with an 
earnest desire to understand the more modem practice of agriculture. 

TABLE V. 

Compiled Analyses of Commercial Fertilizing^ Material. 

I I I Phosphoric Add 



SUBSTANCE 



Materials containing phosphates. 

Apatite 

Bone ash 

Bone black. 

Bone black (dissolved) 

Bone meal 

Bone meal (dissolved) 

Peruvian guano 

S. Carolina rock, ground 

S. ** " dissolved 

Basic Sla^ 

Material containing potassium, 

Camallite 

Kainite 

Muriate of potash 

Nitrate of potash 

Spent tan bark ashes. 

Sulfate of potash 

Wood ashes, unleached 

** leached 

Material containing nitrogen, 

Azotin 

Cotton seed meal 

Dried blood. 

Dried fish 

Horn and hoof waste 

Meat scrap 

Nitrate of soda 

Sulfate of ammonia 

Tankage 

Wool waste 



I 






7.00 
4.60 

7.47 



I 



14.811 

1.50; 



4.12' 

3.60, 

7.85 



2.61 



I 



36.08 
35.89 
28.28 

16.70 0.3017*00 
8.28 15.22 23.50 

13.53 407 17 60 
8.361 6.9015.26 
0.60,27.4328.03 

11.60' 3.60 15.20 

' 21.37 



13.68 
3.20 ,13.54 
2.00 '52.46 

1.93,13.0945.19 
2.04 

38.60 

12.00 5.50 

1. 10 



6.3II 

I.25I 



5.88 
6.80 



I 



: 1.61 

1 1.85 
1.40 



II.33I 
6.66 



1.62, 



0.45 



12.50,10.521 

12.75 7.25 
10. 17' 13.25 
12.09I10.44 I 

1 16.47 

1. 00 20.50 i 

13.20I 6.82' j 

9.271 5.64I r.30 



• i 3.43 

i i ^-45 

3.05^ 5.20 8.25 

1.83 
2.07 



5.02 



6.23 11.25 
, 0.29 



$1443 
14-35 
11.31 
21.84 
40.56 
3027 
39.21 
11.69 
16.52 
8.55 

12.31 

29.92 

47.20 

81.25 

3.85 

42.46 

7.90 

2.61 

43.09 
25.20 

38.73 
34.12 
20.38 
38.61 

51.05 
69.70 

31.71 
9.62 
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CATTLE FEEDING. 

BY H. T. FRENCH. 

The subject of stall feeding cattle is qti!te a new one in th^ 
live stock industry of this state, and especially in the Willam- 
ette valley. Where so little corn is grown, and where such lux- 
uriant pastures prevailed as did at one time ekisi in this valley, 
and are found even now in favored locations, it is not strange 
that little attention was given to this matter. But the conditions 
have changed in the past few years. Grain no longer pays a 
large profit when sold in the measure, and the natural pastures 
are less productive than they once were. Low prices for beef 
cattle, and little discrimination on the part of the buyer betwtfeil 
good and poor beef, have had a marked influence in keeping 
people from stall feeding cattle. Another very fertile cause is 
found in the vast ranges of public domain which supported stock 
in large numbers at little expense. These almost limitless public 
pastures do not now exist hence there will be a growing demand 
for a more intensive system of feeding stock. May it not he 
safely predicted that cattle are entering upon an era of greater 
demand and consequently better prices? Every thing seems to 
point in this direction. 

It was with a view of throwing some light upon the subject 
of cattle feeding that the following experiments were undertaken. 
The results are not wholly satisfactory, yet they will suggest 
.some valuable points perhaps, and serve as a guide to ftiture 
work along this line. 

The objects, of the experiment were: first, to test the value 
of grain and coarse products which can be grown upon the farms 
of a large portion of Oregon; second, to show if possible that it 
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is not profitable to sell animals onlj' partially prepared for the 
market, and at a time when the market is over run with stock 
from the range. 

It. has been our observation during the past six years that 
cattle are very low in the fall and early winter, consequently this 
is not the time to sell, if we can keep the animals two or three 
months longer and not loose money by the operation. 

With these two c>bjects in view six grade Polled Angus cat- 
tle were purchased, five steers and a spayed heifer. Four of the 
steers were used in the experimental feeding here recorded. 

The cattle were very wild when purchased, and it required 
a month or six weeks to get them accustomed to their surround- 
ino^s. They were put with the herd the first of October, and 
driven to the barn ever>' night for a month before any attempt 
was made to place them in stalls. No grain was fed during this 
time. November first the animals were secured by a chain tie 
about the neck. This is called the German ti^.. The chain is 
secured by a rod which passes through a nng at the end of the 
chain, and is bolted to the side of the stall. By this means the 
air'mal is securely tied and yet has more freedom than the stan- 
chion gives. 

The animals \\^re kept here for a few days, and water and 
Food carried to them three times a day. They were then releas* 
ed during the day and again tied at night. This was continued 
until the feeding experiments began December 6th, wlien the 
animals were kept up all the time and onl}' led out to be 
weighed every two weeks. 

The feed was weighed out to them three times daily and 
water was given to them in the stall. 

I have written this in detail to show how much care 
must be taken if the animals are induced to take on flesh rapid- 
ly. The first, last and all the time object> must be to make the 
animals contented and quiet. Before a month had past nearly 
every animal \\T)uld eat from the hand of the one who fed them. 

Would it not have been better to have given the cattle more 
exercise? This question is often a.sked. and we will say that 
there is more danger of such cattle taking too much exercise, if 
given an opportunity, than there is of not getting enough. If 
properly fed and watered there is no injury from keeping them 
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in close quarters. The animals were about two years and nine 
months old when the feeding began. 

In the case of the first two. Tommy and Tobe, the feeding 
began Dec. 6th. These two were fed chopped wheat for a grain 
ration, and clover hay and com silage for coarse feed. The 
grain was divided into three feeds, and fed with clover hay in the 
morning, with silage at noon and, with clover hay at evening. 
The grain was mixed with the coarse feed. Much stress was 
placed upon feeding the animals regularly. The benefits of this 
are well understood and need no further discussion. 

The first two steers, Tommy and Tobe. were fed chopped 
wheat alone, except during the last two weeks they were given 
a little oil meal. On the whole, I do not think that chopped 
wheat is as good a ration as a mixture of wheat, oats, and bran. 

The second two steers were fed a mixture of equal parts 
by weight, of these grains, and the results are a little more 
satisfactory. The animals appeared to relish their feed better. 
It is quite as important to know what is noi a profitable 
grain ration, as to know the best, hence the results of feeding 
wheat alone are not without some value. 

The feeding of the second two steers was not begun until a 
month later than the first two, owing to the fact that thejr were 
not fully reconciled to their quarters. The coarse feed consisted 
of clover hay, cut with a feed cutter, com silage and vetch hay. 
The vetch hay was fed only to Silas one of the steers in lot 2. 
This was substituted in the place of the clover, for the 
purpose of comparing the two substances for feeding pur- 
poses. The vetch hay was made from the winter variety cut 
during July, and carefully cured the same as clover hay. This 
part of the experiment will be interesting to many who are now 
experimenting in raising this plant. Our experiments do 
not prove it to be superior to clover; but it is eaten very readily 
and gives sati factory results. It is certainly worthy of a place 
among the hay crops for Western Oiegon. The com silage was 
a very good sample, made from yellow dent com just past the 
roasting stage. The corn was grown on summer fallow. It 
was stored in the silo the first of October. 

This method has an important bearing upon the feeding of 
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stock.. If the summer fallows of Oregon could be made to pro- 
duce a crop, and thereby pay for the cultivation which they 
ought to receive, it would be a very economical method of pro- 
ducing food for stock. Not only is it better for the half starved 
cattle, but it will assist in increasing the production of grain as 
well. The constant cultivation which the com needs, together 
with the shading of the ground, has a very beneficial effect upon 
the fertility of the soil. 

RESULTS. 

By consulting the table in the summary it will be seen that 
the steers, Tommy and Tobe, ate 2308 >^ pounds of chopped 
wheat which at $13.00 per ton amounts to $15.00. They also 
consumed 1737 pounds of hay valued at $5.00 per ton or $4.34; 
com silage, 4076 lbs. at $1.50 per ton, cost of raising and placing 
in the silo or $3. 00; 100 pounds of roots at 25 cents per cwt.; 
and 19 pounds of oil meal at i^ cents per pound. This makes 
the total cost of feed from December 6th to March 28th, $22.83. 
Total gain, live weight, during this time was 435 pounds or an 
average cost per pound of gain of 5.25 cents. This at first 
thought would preclude any chance for profit, but there is 
another side to the question. The steers cost $30.00 or if cents 
per pound. If we charge the steers up with first cost $30.00, 
plus $22.83 fo^ fe^^» we have $52.83. The steers were sold to a 
local butcher for 2^ cents per pound live weight, or $58.57. 
This leaves a net profit of $5.74, not counting the labor which is 
fully balanced by the value of the manure. The matter of keep- 
ing the fertilizing material upon the farm is a very important 
consideration. In feeding animals very little of the fertilizing 
elements are lost from the farm; for only a small amount is re- 
quired in the production of the pnimal product. 

If there is realized enough to pay for the food consumed, 
the manure will balance the labor account, and leave the farm 
more productive than before. This problem of furnishing farm- 
yard manure has not received as much attention throughout our 
state, as it shbuld, and in fact, must receive, before the farms 
will again bring the bountiful harvests they once yielded. 

There is another consideration which is an important one, 
and that is, the stock raiser sells his stock in the fall at a sac- 
rifice, because the food supply on his farm will not warrant stall 
feeding. The price of beef has been so low, there has not been 
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ninch inducement, but beef will invariably stll for 
lyi to 2 cents per pound more in the spring than in the fall, 
hence, if the animals will pay for their feed, which they will, 
with beef at 3 >4 cents per pound, counting the profits which 
arise from the increased price per pound for the original weight 
of the cattle. 

In the experiments with the tteers fed on the m'xture of 
grain the results are a l.ttle more favorable. These steers were 
fed on equal parts by weight of chopped wheat, oats and bran. 
Vetch hay was fed from January 3d. to February 14th to Silas 
and clover was fed the remainder of the period, and the vetch 
Was fed to Beecher in place of the clover hay. Corn silage was 
fed to both the whole time. Other conditions were the same as 
in the first two animals. Silds consumed 1158 lbs. of grain, 
worth $5. 57; 710 lbs. of hay, worth $1^77; 1596 lbs. of corn si- 
Idge, worth $1.12, and gh lbs. of oil meal worth 12 cents. Total 
cost of food $8. 58. 

Gain in live weight, 180 lbs. at if cents, $4.95. Add to 
ihis the increased value of the original weight one cent per 
pound, or $9.65 gives $14.60. Subtract the value of food con- 
sumed leaves $6.02 profit over cost price and expense. Average 
gaiii per day was 2.22 lbs. 

Beecher consumed 888>^ lbs. of grain costing $5. 17, 480 lbs. 
hay, worth $1.20, 1886 lbs. silage worth $1.41, and oil meal 12 
cents. Total cost of food $6.90. 

Gain in live weight 195 lbs. at 2^ cents per pound $5.36 
add the increased value of the original weight at one cent per 
pound $9.40 gives '$14.76. Subtract the value of food consumed 
leaves $7.86 net profit. Gain per day 2.40 lbs. 

There was no perceptible difference in the results between 
feeding the vetch and clover, except in the fact that the second 
steer Beecher did not relish the vetch as well as Silas. 

The animals were sold to a local butcher who weighed the 
carcasses carefully, showing a dressed weight of 59 per cent. 
While this is not high it speaks well for the breed and shows 
that the animals were fairly well matured. 

The beef was nicely marbled and of excellent color. 
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CONCLUSIONS. 

1 . While the results are not wholly satisfactorj% they will 
assist in determining the line of future work. 

2. The gains per day will compare favorably with those 
made by feeding com meal. 

3. That animals can be well matured at three years of age 
by feeding such grains as wheat, oats, and bran. 

4. That it is not economy to sell steer? in the fall at a re- 
duced price, even at the present low price for stall fed beef. 

5. With a reasonable price lor stall fed beef, the results in- 
dicate that there may be as good returns realized here as in 
localities where corn is used as a principle grain food. 

It is the intention of the Agricultural department to con- 
tinue these experiments, believing that the matter of stall feed- 
ing is a very important one, both in its relations to the dair>', 
and in the production of beef. 

The cut of beef shown on page 82, is one taken from a 
Polled Angus heifer sold off the farm at three years of age, and 
whose gross weight was 1637 pounds. 

Mr. C. D. Thompson, farm foreman, had charge of the 
feeding. 

SUMMARY. 

Tommy. Tobe. Silas. Beecher. 

ft)S. lbs. lbs. lbs. 

Weight December 6 84c. Dc. 6 855 Jan. 3 965 Jan. 3 940 

** March 28 1070 1060 1145 1135 

Total gain 230 205 180 195 

Total grain 1150X "S^X 959 ^888>4 

Total hay 855^^ 88iJ< 710 480 

Silage 2036 2040 1596 1886 

Roots 100 

Oil meal g}4 9}4 9j4 ^ 9% 

Average daily gain 2. 11 1.88 ^ 2.22 2.40 

Grain per pound of gain 5.00 5.64 5.33 4.56 
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A STUDY IN THE ECONOMY OF CATTLE FOODS. 



BY G. W, SHAW. 

The subject of stock feeding is an important one to this 
State, and is destined to be more so in the near future. It is 
important not only to the producer of cattle for the butcher's 
block, but also to every farmer who has to do with stock of any 
kind, for it improves the chance of supplementing, the articles at 
hand in an economical manner and to suit the varied 
conditions and desires. This is the more so in these times of 
close margins, when every business has to be reduced to the 
strictest economy. It is "penny wise and pound foolish" for us 
to pursue in these days the methods of twenty-five years ago, 
when there was scarcely anything known either of the com- 
jK>sition or digestibility of cattle foods. If we would succeed in 
any business it behooves us to spend a portion of our time in 
reading the experience of others, and of the investigations that 
are being conducted along the lines in which our business 
interests lie. It is no more essential that the manufacturer 
should be abreast of the times in order to succeed, than that the 
farmer should be acquainted with the latest discoveries in 
his business. 

There is today u veritable struggle for existence, and this 
becomes more intense year by year in all pursuits. Farming, 
once regarded as the simplest of all occupations, has become one 
of the most complex. The farmer who follows practices of years 
ago, when he had but to sow the seed and harvest the crop, to 
pitch out the hay to his cattle, letting them eat as much as they 
would and trample under foot any that remained, has little remu- 
neration to-day for his toil. The new methods that have taken 
the place of the old hap-liazard ways always require considera- 
ble thought, and often very close study. As the result of this, 
the farmer must become a student as well as a thorough business 
man. As time advances it becomes more and more evident that 
"No department of natural science is incapable of yielding in- 
struction to the tiller of the soil." We can no longer look with 
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suspicion upon anything that smacks of science, for knowledge 
which comes to us through its channels has been obtained by the 
most careful observations and experiment. 

The ultimate purpose of all agricultural investigation 
is how to produce more plants and animals upon the same area at 
a less expense. With reference to this question during the last 
ten years a great many important problems have been solved, and 
none has a more important bearing upon farm eccmomy than that 
of rational stock feeding. We must admit that much still re- 
mains to be done in this field, yet the results so far obtained have 
put an entirely different aspect upon this branch of farm opera- 
tions. The field is a vast one, and we might almost say that it 
is boundless; and the varied local conditions so modify the 
circumstances that there is need of special investigation in each 
locality. The solution of these problems demands long and 
carefully conducted expeiimenls, for the questions that have to 
be met are nqt only the composition of the fodder articles, but 
also their relative digestibility under the existing circumstances 
and with the particular kind of animal in hand, and how much 
of the various nutrients each kind of animal needs . to support 
life, and to do the desired work. 

In the state of Oregon on January i, 1893 there were the 
following animals. 

Horses 294,509, Valued at $13,479,667 

Mules.'. 4,755, " '* 249,503 

Milch Cows 107,183, '* ** 2,572,392 

Oxen and other Cattle 781,114, ** ** 12.238,890 

Sheep 2.456,077, ** ** 5.903,182 

Hogs 204,609, '* '* 912,760 

A saving of but ten cents per month would aggregate over 
four and one-half million dollars to the state per year, and such 
a saving by rational feeding alone would be a very conservative 
estimate. Then there are the wasteful methods of handling 
manure, which will demand attention at another time. 

A writer has tersely put the question of farm management 
as requiring a knowledge of "i. What fodder crops to grow; 2. 
which will producef the most nutritive matter per acre at the 
lowest cost; 3. how to feed these in such a way as to get the 
benefit of all they contain; and 4. how to return to the soil as 
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much as possible of the mannrial matter removed with the crop.*' 

It is the province of this bulletin to set forth the results of 
the analyses of some of the grasses commonly grown in this 
state, as well as some explanation of the methods used in cal- 
culating rations. It is the legitimate office of any bulletin to 
disseminate among the farmers of the state in which it is pub- 
lished, results that will be useful to them, wherever those 
results may have been obtained, of course giving proper credit 
for the source. Hence in this publication is given a table show- 
ing the average composition of many common feeding stuffs. It 
is deemed best to give this at this time since of late there has 
been considerable inquiry for such information. The results 
given in Table III. represent averages of a large number of 
analyses made in many places in this country. 

As this is essentially the first bulletin issued from this 
Station bearing directly on this important question, it will not 
be out of place to explain some of the terms which are used in 
all discussions of a like nature. These it will be necessary to 
understand in order to intelligently comprehend not only this 
bulletin, but also the farm literature as it appears in the best ag-^ 
ricultural papers. 

COMPOSITION OF CAITLE-FOODS. 

The following description is put in as simple terms as pos- 
sible without sacrificing accuracy of statement, and in no sense 
pretends to be new matter. The composition of food-stuffs, 
whether plant or animal, may be graphically represented as 
follows: 



r 



FOOD STUFFS. - 



Water. 



Dry Mat- 
ter. 



Organic 



Nitrogen- — Protein 
bus 



Albumin- 
oids. 



Non- 
Nitrogen- 
ous 



Mineral — Ash 



, Amides. 
' Fats or Ether Ext. 

r Nitrogen- 
Carbo- | free Ext. 
hydrates ] 

Crude 

[Fibre. 



It will be noticed that in all cases water is present. In 
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many instances this is very evident, as in grass, beets, turnips, 
etc. ; while in other material it is not so evident, yet when they 
seem perfectly dry under ordinary conditions, there is from 5 to 
10 per cent moisture present. This water has no more food 
value than that taken from wells or streams. It is, however, a 
necessary constituent of the aniniil bDdy, of which it composes 
from 40 to 50 per cent. Moisture is determined in the laboratory by 
heating the material for a long time at the temperature of boiling 
water, and in feeding stuffs, for technical reasons, this is con- 
ducted in a current of dry hydrogen. After the moisture has 
been driven off there is left the dry matter, which is partly or- 
ganic and partly mineral in its composition. The mineral mat- 
ter of plants has already been discussed in a previous bulletin. 
No. 36. In fodder analyses this mineral part of the plant is ex- 
pressed by the term ash. It is the residue left after burning to 
perfect whiteness. 

The organic matter embraces two well marked classes, viz., 
those containing the element nitrogen, nitrogenous; and those 
which Inck nitrogen, non-7titroi^e7ious . Of all the material com- 
posing a food-stuff, the nitrogenous matter is the most important. 
It embraces both albuminoids and amides, which, however, are 
not usually separated, but classed together as Crude Protein, 
The albuminoids compose much the larger part, and are the more 
important. They contain about 16 per cent of nitrogen, and are 
determined by an estimation of this element in the food-stuff. 
The part which these bodies play in the animal economy is the 
very important one of producing or renewing flesh (muscle or 
lean meat.) Their office is two-fold for thev also furnish material 
from which the animal is able to elaborate a certain amount of 
fat. Yet by feeding the animal protein alone he can- 
not be kept alive for any length of time. Experiment has con- 
clusively demonstrated that only by feeding all three ingredients 
can this be done without sacrificing health or flesh. The relative 
amount of protein, and its digestibility, determines in a large 
measure the commercial value of a food-stuff 

Nearly all food-stuffs contain more or less fat. This term 
is not used here in as definite a sense as in ordinary language, 
but rather refers to a class of bodies which have a similar corn- 
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position, and since they are determined by extraction with 
ether, many chemists prefer to use the name Ether Extract. It 
really denotes more than fat, inchiding in the case of grasses, 
clovers and other green food-stuffs, the coloring matter and 
certain gums. But in grain the extract is nearly all fats and oils. 
These do not diflFer in any essential .particular from the animal 
fats and oils, which all belong to a class of bodies known as glyc- 
erides. As intimated above an animal has power to form fats 
in its own body, hence does not rely solely on the supply from 
the food-stuff. The function of this class of bodies is to keep 
up the animal heat. It seems to make no difference as to the 
source of the fat, for even in the butter from milch cows that had 
been fed on cotton -seed meal, thereby affecting the milk, Bab- 
cock failed to find any trace of the foreign fat, and pronounced 
it all butter fat.* As a heat producer the value of the fat of a 
food-stuft is 2>^ times that of the other carbohydrates. 

The Carbohydrates are usually separated into Crude Fibre, 
and another class called Nitrogen-free Extract. The former is 
the woody tissue of the plant, which remains after successive 
boilings with a weak acid and a weak alkali. Carefully con- 
ducted experiments show that even this woody fibre has a nutri- 
tive value, a small quantity usually being digested. Still the 
value of food-stuffs usually varies inversely as the amount of 
crude fibre present. The Nitrogen-free Extract is composed of a 
number of substances, as starch, sugar, dextrin, and gums, 
grouped together because similar in composition. The entire 
group of carbohydrates is used to keep up the vital heat of the 
body, and produce fat to be stored up in the animal tissues for 
reser^'-e fuel. 

So far as known all changes o*" whatever kind occur in nature 
in accordance with fixed methods. *Xike causes produce like 
results." This is as true in the process of animal digestion 
as elsewhere. The processes of nutrition are carried on accord- 
ing to well fixed laws, and it has been one of the objects of 
scientific research to arrive at a better understanding of these laws 
in order that they may be applied in feeding animals. 
The history of investigations to ascertain just what is the correct 
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proportions of nutrients to feed animals to produce different 
results, and that the most economically, covers a period of about 
thirty years, the earliest experiments being made by Bischoff and 
Voit, in Munich, Slohmann and Hennebey, in Weende, and 
Wolff, in Hohenheim. The results of these investigations, and 
later ones in America, have resulted in such intelligent tab- 
ulations as to enable us to get better results and more profit than 
with the old hap-hazard, guess-work method. ; '- 

That a food-stuff may be of the greatest value, it must have 
a certain proportion existing between the nutrients, and these 
must be accompanied by a certain amount of non-nutritive 
matter. All the material of a food-stuff is not digestible. The 
per cent of digestible matter, then, is not the actual amount of 
nutritive matter present as show^n in the analysis of the fodder. 
But a chemical analysis is the first step to render the results of 
feeding experiments intelligible, and is absolutely essential to an 
understanding*of the material we are using in rations. // is the 
foundation upon which the whole question of rational system of feed- 
ing rests. By chemical analysis it has been possible to determine 
7iot only the amount of nutritive matter in a great many fodders but 
also what percent of each class of nutrients is digestible. So it is 
possible to measure the nutritive value of most of the common 
food-stiiffs. 

Before animals could be fed intelligently it was necessary to 
know their demands for the production of certain results. For 
instance, what was the proportion of nutrients demanded by an 
ox to simply maintain life and health, and what did he demand 
when at hard labor, and what should be the proportion to pro- 
duce the quickest returns when he was intended for the block? 
This was a difficult question to solve, but the Germans, with 
their accustomed persistency, went at the problem, and as a re- 
sult have been able to formulate a table of feeding standards, which 
gives the needs of various animals under different conditions. 
The ones obtained by Prof. Emil Wolff are the ones which are 
almost universally adopted by both German and American feed- 
ers. These results represent the average of a large number of 
experiments, as do the other tables here given. 
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TABLE I. FEEDING STANDARDS. 
Pounds per Day per 1,000 Pounds Live IVei^hf. 









3 






^i2 . <M S^lS^C 



11.40 1:7.0 

15.60 1:7.0 

17.0 1:5.5 

8.85 1:12. 

13.2 1:7.5 



Horse at light work 21.0 0.40 15 9.5 

Horse at average work 22.5 0.60 1.8 11.2 

Horse at hard work 25.5 080 2.8 13.4 

Oxen at rest in stall 17.5 0.15 0.7 8.0 

Oxen at ordinary work 24.0 0.30 1.6 11.3 

Oxen at hard work 26.0 0.50 2.4 13.2 i 16.10 1:6.0 

Oxen fattening — first period 27.0 0.50 2.5 15.0 I i8»o 1:6.5 

Oxen fattening — second period. 26.0 0.70 3.0 14.8, 18.5 i;5.5 

Oxen fattening — third period 250 0.60 2.7 148 j 18.1 ii:6.o 

Milch Cows 24.0 0.40 2.5 ! 12.5 1 15.4 1:5,4 

Sheep — wool producing (coarse breed) 20.0 0.20 1.2 T0.3 11. 7 1:9.0 

Sheep — wool producing I fine breed)... 22.5 0.25 1.5 11.4 13.15 1:8.0 

Sheep— fattening, first period 26.0 0.50 3.0 15.2 ' 18.7 1:5.5 

Sheep — fattening, second period 25.0 1 0.60 3.5 ] 14.4 18.5 ,1:4,5 

Swine— fattening, first period 36.0 5.9 | 27.5 32.5 ,1:5.5 

Swine — fattening, second period 31.0 . 4.9 ; 24.0 28.9 ! 1:6.0 

Swine— fattening, third period.. 23.5 ' 2.7 17.5 20.2 '1:6.5 

In place of the standard as above given for milch cows, Dr. 
Babcock* suggests the one given below as better adapted to this 
country: 

Total organic matter 25.0 lbs. 

Digestible protein 2,2 " 

Digestible carbohydrates 13. i " 

Digestible fat 7 " 

Total digestible matter 16.0 ** 

Nutritive Ratio ' .1:6.8 

NUTRITIVE RATIO AND FUEL VALUE. 

It is found that under different conditions animals demand 
different ratios of the flesh-forming nutrients (protein) to the 
heat-producing nutrients (carbohydrates.) F(»r instance, if the 
carbohydrates are disproportionately increased and the proteins 
correspondingly decreased the result will be a loss of flesh and 
strength. Since this is true it can readily be seen that it is a 
matter of importance for any feeder to understand thoroughly 
the feeding material with which he has to deal. He should un- 
derstand not only its composition, but also its digestibility. 

The ratio existing between the protein and the carbo- 
hydrates is known as the ''Nutritive Ratio' \ and is an extremely 
important index to the quality of the food, as found by actual di- 
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gestion experiments. The term shows not only the relative 
cm :)unt of food constituents in the material, but also indicates 
on what side the food should be supplemented to produce the de- 
sired results at the least cost. To illustrate how the nutritive 
value, or nutritive ratio, is determined, let us take a chance il- 
lustration. 

There is in Red Top hay 

Digestible Protein 4.13 per cent. 

Digestible Nitrogen-free Extract 30-35 ** 

Digestible Fibre 17.28 ** 

Digestible Fat 72x2^= j.8o 



4- 13 J 49-43 



11,9 or 1:11.9 
which expresses the nutritive ratio. The fat is multiplied by 
2)4 since experiments shows that pound for pound it supplies 2)4 
times as mach heat as tha carbohydrates. Provided there is much 
protein matter the ratio is said to be close; and wide when there 
is a small amount of protein as compared with the carbohy- 
drates. If we examine the table of feeding standards on page 
37 we shall see that in the case of fattening cattle, we have a 
much closer ration in the second period than in either the first 
or third periods. 

The heat producing power of foods is also an important 
element. This is expressed in. terms of *' Potential Energy," 
the unit of which is the calo} ie of heat, or the amount of heat 
required to raise one pound of water 4 degrees Fahrenheit. The 
heat giving power is best expressed in calories per p<nind of food 
consumed. Calculated in this manner the following general 
estimate may be made of the average potential energy in one 
pound of food nutrients. 

Calories per pound. 

Protein i860 

Fat, or Ether Extract 4.220 

Carbo hydrates .* i860 

It is doubtless true that these figures are not absolutely 
correct, but they represent the best of modern research, and are 
certainly within a vefy small limit of error. 
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DIGESTIBILITY OF FOOD-STUFFS. 

The chemical analysis of a fodder does not represent its food 
value. A part of the food eaten by an animal is indigestible. 
The relative amount of digestible and indigestible matter varies 
with different food-stufife and the higher or lower de- 
gree of digestibility very materially affects its nutritive value. 
Different stages of growth also influence the digestibility of the 
food-stuff, and therefore its food value. The amount of di- 
gestible matter for most of the common cattle-foods has been de- 
termined by feeding animals for a stated period upon food whose 
composition has been previously determined by analysis. The 
material so used is weighed, and the excreta of the animal very 
carefully collected, weighed and analyzed. The excreta is sup- 
posed to closely represent the indigestible matter, and from its 
analysis and that of the food eaten can be calculated the amount 
digested. The per cents of the various nutrients that can be di- 
gested by an animal are called the Digestion Co-efficients. 

The amount of digestible matter, then, can be computed, 
when we know the digestion co-efl5cients, as follows: Suppose 
we know the composition of alfalfa to be as follows: 

Protein 5.91 x 78 = 4.61 Digestible 

Fat 1. 15 X 42 ==0.48 

Nitrogen-free Extract 12.02 x 70 =» 8.41 ** 

CrudeFibre 10.57 ^ 4^ =4.44 ** 

The digestion co-efficients of a number of the common food- 
stuffs, as determined by various experimenters, is given in 
table II below, that the figures may be accessible to the 
farmers of this state. The figures will be subject to change as 
more extended experiments are conducted in this country. 
Such figures, on account of the time required for digestion ex- 
periments are not subject to rapid change, and they will serve 
as a fair index of the digestibility for some time. 

The chemical department of the Station is now at work 
determining the composition of Oregon grasses, forage plants, 
grains and mill products and will issue bulletins relative to each 
as often as it seems best to do so. These analyses will be 
followed as far as possible, by digestion experiments with 
animals in order to further demonstrate the value of the various 
foods. In the present bulletin we wish to set forth the compo- 
sition of a few Oregon grasses as determined in the laboratory of 
the Station. The writer is well aware that the results show a 
condition of things contrary to the popular idea in some portions 
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of the state. Yet this is just the reasons for pubh'shing the 
results. The results are in harmony, however, with the recog- 
nized facts as found in other states. 

TABLE II. . 

Shelving the Digestion Co-efficients, us cUkrmined by 
American Exp^rpp,e7iier^, , 



FEEDING STlWjF-S. i '^ c ' ^ g 

A i - ' "5 . ' S X t 
.. __ _ _. _ .. „H c cu fti 2; _>«__ 

Grass, Rye, etc., green 6 74 67- 73 83 

Corn Fodder, green 3 74 69 73 74 

Clover, Alfalfa, etc., green .• 2 • 67 64 78 53 

Com Silage 18 46 80 67 67 

Sorghum 62 62 85 78 60 

Hay of Grasses 47 54 54 63 55 

Corn Fodder, dry 37 58 71 69 70 

Corn Stalks .' 4 52 52 64 66 

Mixed Hay, clover and timothy 3 42 54 57 49 

Clover, Alfalfa, etc., hay .' 14 51 61 49 65 46 

OatvStraw ' 2 40' 37 52 57 

Cow-pea hay 2 65 50 71 , 43 

Vetch hay 76 6o 66 54 

Wheat Straw I 17 1 36 39 56 

Rye Straw 23 32 37 58 

Potatoes 69 ... 96 55 

Roots 8 84 ... 95 80 

Milling and other maurial. 

Wheat Shorts 78 68 68r ... 

Corn Meal 2 1 76" 82 92 87 

Pea Meal 2 83 54 94 26 

Wheat Bran and Middlings 6 68 , 78 76 72 33* 

Linseed Meal 86 90 80 35 

Cotton Seed Meal 2 89 100 68 '33* 

O-its : 82 80 75 23 

Gluten Meal i_ 89 87 88 91 

*European Experiment. flncludes fibre. 

The materials which we propose to discuss are red clover, 
timothy, orchard grass, tall oat grass, cheat, and oat straw. 
The value of the articles given below is not intended to express 
more than the f dative value. The actual value is governed by 
too varying circumstances to be expressed in any definite figures. 
The figures do tell ns this, that if we pay $12.87 per ton for 
clover hay, we .should be able to secure timothy at $11.73. ^^ 
we pay less than the amount named above for the clover the 
proportion existing between the prices should be as 12.87 is to 
1 1.73. In reckoning these values we have counted the digestible 
fit aad protein as wjrJi 41-3 c^iits p^r p.>uiii, and the digest- 
ible carbohj'irates at 9-10 of a cent p^r pound. 
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A FEW OREGON FODDER PLANTS. 
Red Clover. Tfi/olium pratense^ L. 
The sample was cut when in full bloom in the summer of 
1894, and hung in the laboratory till the spring of 1895, when it 
was analyzed. The composition was as follows: 

Percentage Calculated to Digestible 

Composition Dry Substance. Matter in loo lbs. 

Water 9.39 - - - - 

Dry Matter 90.61 - - - - 

Ash 7.71 8.58 - - 

Protein 8.26 9.11 5.04 

Crude Fibre 28.45 3^-40 ^3^9 

Nitrogin-free Extract ...43.76 48.29 28.44 

Ether Extract 2.43 2.69 1.19 

Nutritive ratio 1:8. 8. Heat units in i pound 916.42. Relative 
value $12.87 per ton. 

This excellent forage plant is so well known that a descrip- 
tion here would be superfluous, however, a few words as to its 
production may not be out of place. There is no doubt but that 
the farmers of the Willamette valley could profitably pay more 
attention to the preduction of clover. There are three reasons 
for this statement, first, that clover is king of all forage plants; 
second, owing to its power to gather nitrogen from the air, it is 
a great enricher of the soil, and therefore \yould tend to preserve 
the soil fertility; third, the conditions, as shown by careful trials, 
are in many cases favorable to its production. A^ the question 
of soil fertility is forced upon the attention of the farmers, as it 
is bound to in the not far distant future, the merits of clover will 
become better known, and we shall see it taking a regular place 
ill farm crops. As to its adaptibility to the Willamette valley, 
and the method of seeding to secure a good stand, we refer the 
reader to Bulletin No. 35, by Prof. H. T. French, of this 
Station. There are many soils in this valley adapted to its pro- 
duction, and at the Station success has attended its seeding even 
on the * 'white lands." There is a popular belief that the soils 
of the Willamette valley are deficient in lime and therefore 
unsuited to the growing of clover. But analysis does not show 
this to be the case, in fact the soils in nearly all cases carry a 
fair amount of lime — on an average about 0.4 per cent — while 
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east of the mountains this amount is nearly doubled. There is 
certainly a suiB&cient supply of lime to meet the demands of 
clover, which, while it is said to do the best on a calcareous soil, 
will do well even if the lime content is comparatively small. 

Timothy. Phleum pratense, L. 
This is an average sample, and was gathered when in early 
bloom. 

Percentage Calculated to Digestible 

Composition Dry Matter Matter in xco lbs. 

Water 11.19 ■ ■ - * 

Dry Matter 88.81 - - - - 

Ash 3.98 4.48 - - 

Protein 6.02 6.77 3.25 

Crude Fibre 30-35 34- 15 16.69 

Nitrogen-free Extract... 46. 25 52.13 29.14 

Ether Extract 2.20 2.47 1.19 

Nutritive Ratio 1:14.8. Heat units in i pound 963.11. Relative 
value $11.42 per ton. 

The grass is a perenial, and adapted to moist heavy soils, 
but since it roots shallowly it is quite easily affected by drouth. 
While popular judgement places this grass at the head of the 
list, yet a large number of chemical analyses and digestion ex- 
periments fail to support this idea. Timothy is successfully 
grown throughout the valleys of the state, and in some localities 
grows as high as 7 to 8 feet. While this grass sells better than 
most other grasses, yet for feeding purposes it is not equal to 
some others, as will be seen by comparing the figures above 
given with the following. 

Orchard Grass Dadylis glomerata, L. 

The sample was cut while in bloom. Its composition was 
as follows: 

Percentage Calculated to Digestible 

Composition Dry Matter Matter in loo lbs. 

Water 11.80 - - - - . 

Dry Matter 88.20 - - - - 

Ash 5.90 6.60 - • 

Protein 8.17 9.26 4.41 

Crude Fibre 38.33 43-46 21.08 

Nitrogen-free Extract... 33. 5 4 38.12 21.13 

Ether Extract 2.26 2.56 1.22 
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Nutritive Ratio 1:7.2. Heat units in i pound 918.81. Relative 
value $11.73 P^r ton. 

This grass has been tried on the Station farm and of it Prof. 
French says: 

''There is no state in the Union where orchard grass does 
better than in Oregon. It makes good pasturage, and when cut 
early it can not be easily excelled for hay. It does well on the 
level lands of the Willamette valley, and on the red hill land it 
grows with great vigor. In most parts of Oregon it is desirable 
to get a grass which will mature early so that it can make its 
growth before the dry season begins. This grass meets these 
requirements completely. It begins to head in April, and is 
often ready to cut in May. It continues its growth through the 
winter, furnishing a good growth for pasturage. If sown alone 
it should be sown thick; but the best results are obtained when 
sown with clover or some other grass. In spring this grass will 
furnish a bite two weeks earlier than most other grasses. When 
grazed down it soon recovers its vigor of growth.'* 

In England the grass is considered better than timothy, and 
many feeders in this country who have tried it side by side with 
other grasses give it the preference. Of it Mr. I. A. Cole says: 
* 'After twenty years experience I have settled down on orchard 
grass as posessing greater merits than any other for both the 
pasture and meadow for fattening animals or for the dairy stock. 
When cut for hay just before its bloom, and cured with as little 
sun as possible, it will make more tnilk than any other variety 
known to me." 

Its superiority is also borne out by chemical analyses. To 
obtain the greatest food value tlie grass should be cut while in 
early bloom. 

Tall Oat Grass Arrhenatherum avetuueum, Beauv. 

Composition of Calculated to Digestible 

Air Dry Substance D) y Matter Matter in xoo lbs. 

Water i4-30 - - - - 

Dry Matter 85.70 - - - - 

Ash 7.23 8.43 - - 

Protein-. 10.88 12.69 13.14 

Crude Fibre 24.36 28.42 26.97 

Nitrogen-free Extract... 4 2. 8 2 52.34 26.97 

Ether Extract 2.41 2,80 1.20 
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Nutritive ratio 1:7.2. Heat units in i pound 912.56. Relative 

value $12.39 per ton. 

The trials made with this grass in Oregon have met with 
marked success. It is a deep feeder, and consequently 
will withstand very dry weather and produce an excellent crop. 
An examination of its analysis as stated above will show it to 
have a high feeding value, indeed to have the highest of any of 
the grasses here treated. It is- best used together with some 
clover as the cattle eat it more readily when thus mixed. 

Cheat, or Chess. Bromiis secalijius, L. 

Composition Calculated to Dig^estible 

Air Dry Substance Dry Matter Matter in loo lbs 

Water 8.56 - - - - 

Dry Matter 91. 44 - - - - 

Ash 9.19 10.05 - - 

Protein 3.61 3.94 1.95 

Crude Fibre 31.90 33.79 17,55 

Nitrogen-free Extract.. .44. 99 50.30 28.44 

Ether Extract 1.75 1.92 .95 

Nutritive ratio 1:24.5. Heat units in i pounds 941.77. Rel- 
ative value $10.79 per ton. 

In some portions of the state this grass is grown consider- 
ably. For hay it does not compare with any of the grasses 
named above. The samples used for analysis were of average 
quality, and while if cut a little earlier they would have made a 
little better showing, yet experience elsewhere conclusively has 
shown that this is a poor grass so far as food value is concerned. 
Our farmers would do better to use either tall oat grass or 
orchard grass. . Foods are pretty fairly measured by the amount 
of protein they contain. In cheat we find this constituent low. 
The fact of its low feeding value is so well established that it is 
rarely used elsewhere as an agricultural grass. Our ahalysis 
simply adds strength to other analyses, and the sooner 
the farmers of certain portions of the state recognize the limited 
value of the grass the better. To more fully test the grass in this 
state the writer, in connection with the agriculturist of the Station, 
will shortly enter upon a feeding experiment with the hay of 
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cheat. But the results given in the above table may be taken as 
fairly representing its relative value. 

The reasons for it being a poor grass may be set forth as 
follows. As stated above, experiments show that animals re- 
quire a certain amount of each nutrient for the maintainance 
of life, health and strength. Of these ingredients protein is the 
most important, and of this cheat contains a relatively small 
amount. Hence in order to obtain the requisite amount of flesh- 
forming matter (protein,) the animal has to eat an excessive 
amount of other ingredients, which is a waste, and tends to 
injure the digestive system of the animal. To use cheat alone 
would be much the same as to attempt to feed a person al- 
together on potatoes. A correct ratio with this hay should 
contain a more liberal supply of nitrogenous grains than most other 
hays. It will be noted that cheat contains but little more pro- 
tein, or flesh-forming material, than the sample of oat straw 
analyzed, which was an excellent sample. Less cheat and more 
clover would, indeed, be a boon to the state. 

There is also another reason why cheat is considered inferior. 
It is an annual, necessitating the preparation of ground 
and seeding each year which is no small expense. This of 
course increases very materially the cost of the crop over that of 
either oat or orchard grass which are perennials. In calculating 
the feeding value of course this has not been taken into account, 
but in counting the actual agricultural value of the grass this 
would form a very important item, and make this grass still less 
valuable. In fact cheat comes much nearer to oat straw in value 
than it does to either of the other grasses mentioned. 

Oat Straw. 

The sample of oat straw may be considered a good one, as 
the grain was not over- ripe when cut, and therefore shows a 
little closer nutritive ratio than is usual. 

Composition Calculated to Digestible 

Air Dry Substance Dry Matter Matter in loo lbs 

Water 9.62 - - - - 

Dry Matter 90.38 - - - - 

Ash 5.20 5.62 - - 

Protein 3.51 3.78 1.40 

Crude Fibre 43-37 46-94 24.82 

Nitrogen-free Extract. . . 36 .02 4 1 - 63 18.73 

Ether Extract 2.21 2.39 .44 
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Nutritive rati6 1:27.8. Heat units in i pound 853.62. Relative 

value $9.43 per ton. 

By comparing the analysis of straw with the other as here 
given it will l>e seen that it is deficient in feeding qualities, 
particularly in albuminoids and fats, yet by a proper balancing 
by means of succulent foods, as roots or silage, and materials 
rich in albuminoids and fats, as oil meal, a cons'derahle amount 
of straw can be fed to animals at a profit, especially if the 
animals are properly housed. Oil meal can now be had as 
cheaply on this coast as it can in the east, and indeed it is even 
cheaper than quoted in Chicago. It is an extremely valuable 
food to be fed in connection with the coarser foods, and it is safe 
to say that if it does not cost hiore than $2^ per tori it can in 
most cases be used with profit, ' At present it is quoted at a 
much lower figure than this. A too large proportion of straw 
should not be used as it will tend to constipate the animal, but 
with a proper balancing the succulent food and roots will furnish 
the necessary laxative matter to counterbalance the above 
tendency, and the straw will serve as an excellent source of 
income on the farm. The ill repute which it has obtained comes 
largely from trying to economize by feeding it without com- 
bining the proper amount of protein and fats. 

We have not spoken of the manurial value of any of these 
substances, which of itself is an important item. While it is not 
our intentioif to speak at length of this side of the matter at this 
time, it may be said that an animal averages to take out of a 
fodder about 20 per cent of its value, the balance being contained 
in the excreta which in all instances should be saved and re- 
turned to the land. There is not as much attention paid to this 
saving as there ought to be, but in the not far distant future its 
necessity will be forced upon us. In the calculation of the 
quality of any food-stuff for farm use, the manurial value should 
also receive attention and be added to the food value, thus giving 
the total value of the fodder to the farm. 
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CALCULATING RATIONS FROM THE TABLES. 
While it is not our purpose to dwell at length on the 
question of cattle rations, yet it is desirable to introduce the 
subject in this bulletin in order to explain the use of the tables, 
and to pave the way for future publications treating of feeding 
experiments. 

Having discussed the various terms applied to fodder analy- 
sis, we can come directly to the use of the tables. In the com- 
putation of rations it is evident that only the digestible part of a 
food need be considered. An examination of Table II, page- 39, 
will show that some fodders may b^ considered as concentrated, 
while others are coarse. Among the concentrated foods we 
would place such substances as wheat, oats, oil meal, pea meal, 
etc. ;* while the latter class would include the hays, grasses, and 
many waste products. In the compounding of rations we at- 
tempt to make such a combination of the two classes a3 will give 
the best results. Let us illustrate, suppose we have on hand 
red clover hay, oat hay, cut in the milk stage, w*heat bran, and 
coarsely ground wheat, and that we are desirous of compounding 
a suitable ration, for milch cows, the average weight of which is 
1 000 pounds. Find in Table I, or rather, the American standard 
below the table, the ;f«//77/V^ ra/Zt? required under the circum- 
stances, and also the amount of the various nutrients. There 
we find that the nutritive ratio should be about i: 6. 8, that the 
animal should have about 25 pounds of 6xy matter composed as 
follows; 

Protein 2.20 

Carbohydrates 13.10 

Fat 70 

Total Nutritive Matter 16.00 

In making up the ration the tables should not be followed 
too rigidly for no two lots of food material will have exactly 
the same composition. They . do, however, represent a v^ry 
close approximation to the true composition of the substances 
given. After a careful examination of the table,, suppose we 
decide to form a trial ration of 10 pounds clover hay, 15 pounds 
oat hay, and 5 pounds wheat bran. In Table II, page 3. , we 
find that in 100 pounds clover hay there are 6.74 pounds digest- 
ible matter, or .0674 in one pound. In 10 pounds then, there 
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would be .0674 X 10, or .674 as in the table below. In like 
manner the other nutrients are calculated. 

Protein. Carbohj-dratea. Fat. 

lo.lbs. Clover hay 0.67 3.76 0.16 

15 lbs. Oat hay 0.75 ....6.61 0.20 

5 lbs. Wheat bran 0.57 2.19 0.12 



Total Digestible Nutrients.. 1.99 12.56 0.48 

Comparing these nutrients with the standard they will all 
be found too low. To remedy this let us use 15 pounds clover 
and 10 pounds oat hay. Calculating in the same manner as 
above, the ration will stand as follows: 
15 lbs. Clover hay i.oi 5.64 0.24 

10 lbs. Oat hay 50 4.45 0.13 

5 lbs. Wheat bran 57 2.19 0.12 

Total Digestible Nutrients... 2. 08 .12.28 0.49 

Still the nutrients are too low. For a third trial let us use 
n pounds of Oat hay, and add i pound of the ground wheat, 
which will give the following ration: 
15 lbs. Clover hay i.oi 5.64 0.24 

11 lbs. Oat hay 55 4.89 0.14 

5 lbs. Wheat bran 57 2.19 ci.i2 

lib. Wheat 10 71 0.02 



Total Digestive Nutrients... 2. 23 i3-43 0.52. 

Calculating the nutritive ratio as before explained we shall find 
it to be 1 : 6. 6 which is close to our standard. The fat is lower 
than the standard, bat the carbohydrates are higher, and will to 
some extent compensate for the lack of fat since the two classes 
have the same ofl5ce in animal economy. While a small de- 
parture from the standard is allowable, a broad one should 
always be avoided. If these tables are even approximately 
followed there will be a decided saving in the feeding of animals. 
The tables are in no wise speculative, but are the result of 
laborious and painstaking experiment conducted by many trained 
specialists, and so far as experience has gone there is no reason 
to doubt their accuracy. They are not, however, inflexible 
rules, but rather guides, to be followed as good sense and judge- 
ment may direct, bearing in mind that a wide deviation will 
always be at the expense of the desired re.sults. 
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TABLE Ml.^Average Composition of American Feeding Stuffs. 



PEKC»-NTAGB CoMPO*4ITION. 



Pbr cent 
Digestible 
I Matter. 



PeediN'; Stuffs. 



z 15 



I o ^ 

! O « 

i Z ^ 

Green fodders and silage. i , 

Pasture rrass ' 8o.0| 

Orccu fodder corn (maize) 12679.3 

Alfalfa (luccrn) ; \ 23 71.8! 

Grren clover ' 43I70.8 

Alsike clover, in bloom..... ' 4 74 8 

Rye fodder ! 7!76.6; 

Oal fodder 5 65.2 

Red top, in bloom.. i 5 64.8 

Meadow fescue, in bloom | 4 69.9 

Timothy I 56 61.6 

Blue grass : 18165.1 

Corn silage I 9979.1! 

dovrr milage j 5172.0; 

Hay and dry coarse fodders, \ \ I 

Fodder com (maise). field cured 1 3SU2.2I 

Hay from red clover ' ^15.3 

Hay irom mammoth clover ioj2i.2i 

Hay from alf«lfa (lucem) 21I g.^l 

Hay from alsike clover ^ 9; 9.71 

Oat hay. 8« ed in milk 1 92 

Timothy hay 68.13. 

Hay from mixed meadow grasses... 11 16.0. 

Marsh hay 2' 7,91 

Oat straw ! 12I 9.2' 

Barley sttaw 97|i4.2 

Wheat straw I 7 9.6! 

Rye straw 7 7.1! 

Buckwheat straw ' 3I 9.91 

Pea vine '^, i3-6' 

Roots and Tubers. \ 1 

Potatoes 12 78.9' 

Red beets 1 9!88.5| 

Sugar beets.. \ 1986.5 

Mangel wnrzels. 1 990.9 

RuUbagas i 4 88.6 

Turnips I 3 qo.51 

Carrots ' 8 88.6: 

Grains and Mill Products. \ ( I 

Com (maize) ;2o8 10.9I 

Com and cob meal 7 15.1 

Oats... 1 3011.0 

Oat shorts.. 6 lo.oi 

Barley 10 10.9, 

Whea"t 3«o 10.5I 

Wheat bran — roller process 7 12,0 

Wheat bran— old process | 912.0 

Wheat shorts 12 11,8; 

Wheat middlings^ 33'i2.i| 

Rye 9' 11.6 

Rye bran 1 7 11.6 

Rye shorts i il 9.3! 

Buckwheat 8 12.6 

Buckwheat bran ! 2|io.s 

Buckwheat shorts 2 11.1 

Buckwheat middlings 6 12.7 

Pea m( 1! ' 2 10.5 

Cow pc I 514.8 

p Uscellaneous Feeds. \ I 1 

Linseed meal, old process 2 9.2J 

Linseed meal, new process^ , 14 10. i' 

Apples ' 3684.8I 

Apple i-H^mace 7 76.7 

Skimm A milk ' 96 90. 4 1 

Butter !>nilk 8590.1! 

Whey... .^.^.^ ..^..... 46 93-4' 



2.3 20.5 ! 
1.7 17.8 i 



2.7 4.5 

6.2 12.3 

6.1 10.7 

8.3 12'i 
6.5 8.9 

ii q 

5.2 7.8 
5. J 4.0 

571 3.5 

4.2, 3.4 

3.2 3.0 

5.5 5.2 

6.6 9.0 



25.042.7 
25.640.7 
■28.1,44.7 I 

29.0 45.0 1 
29.9 41 o I 

30.1 46.3 ' 
37.0142.4 
36.0 36.0 I 
38.1I43.4 
38.9 46.6 
43.0,35. » I 
35.533.7 



' 2.2 ,23.0 1 


.7-11.1 
.8 . 7.3 


29 19.2. 

1 .8 {11 6 1 


.7 16.6 


1 2.0 13.2 ! 

1 I 


i.o 8.0 

1 


1 , 1 
1 2.6 33.3 ; 

6,5 134.6 


I.I ,13.8 


1.6 ! 5.9 


5.7 !32.t- , 


1-9 , 6.4 


i 7.6 37.8 I 


I 3 1 5-4 
1.4 ; 5.8 


6.8 36.8 I 


5.0 44.0 


I 3 ! 9.4 
1.2 15.6 


3.0 43.9 I 


3.6 42.7 1 


1.0 1 12.5 


; 3-5 44.7 


1.7 »3.9 


1 1.9 ,'41.4 


.7 I27.1 


, ? 41.3 
.8 37.9 


.6 47.5 
.5 148.9 


.8 42.7 1 


.4 54.1 


3-3 37.7 , 


.6,17.0 


4.3 32.3 1 


.8 7.9 



20.1 . 1.4 16.1 
lie .9 



1.5 10.5 1 

1.5 8.§ 
30 11.8 , 
5.2 16.2 I 

2.A 12.4 

1.8 11.9 I 

5.616.1 
4.9 130 1 

4.6 14-9 
3.4 15.7 

1.9 10.6 
3.6 14.7 ' 

4.9 18,0 ; 
2.0 10.0 

3.0 12^ 

5.1 27.1 
5.1 28.2 
2.6 20 2 
3.220.8 

5-7 32.9 
5.8 32.2 

.5| .4 
.5 1.4 
.7. 3.3 
■7i 4.0 
.7 .9 



2.7 69.8 1 
, J» 71.9 i 

8.4 53.7 
1 8.1 58.2 1 

7.4 56.8 ' 
I 4.7 60.2 i 

I '•7'72.5 
I 3.5 63.8 

; 5.159.9' 

1 7 64.5 I 
,31-9 38.8 
; 8.3 40.8 
; 4 242.3 
114451.1 
I 4.1 55.7 

i 8.9,35.4 
9.5I38.5 

I 1-5 12.5 

I .^.916.2 

•.-! 4.7 

I ' 4-0 

I 1 4.8 



M 62.7 

>-5 ;56.3 
M 44.7 , 
f-6 ,45.7 
).5 66.1 ' 
>.2 I64.9 I 
1.6 44.1 j 
>.» I47.5 
^^45.4' 

».2 ,47.2 , 

>.3 65.5 
).7 48.0 
1.9 45.1 I 
'7 49.2 I 
'4 30.4 
.1 33.5 I 
|.o 33.4 I 
\.o 156.0 I 
^.3 54.2 I 



4»2 10.3 

2.9 9.7 



I.ll, 



14.6 
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RESUME. 

In the State of Oregon on January i, 1893, there were the 
following animals: horses, 204,509; mules, 4,755; milch cows, 
107,183; oxen and other cattle, 781,114; sheep, 2,456,077; 
hogs, 504, 609. A saving of but ten cents per month per head in 
the method of feeding would amount to over four and one-half 
million dollars annually. The question of rational feeding, then, 
is an important one, and demands the attention of every farmer. 

It is the province of this bulletin to discuss this subject 
from the chemical standpoint, as well as to present analyses of 
some Oregon fodder plants. 

The analysis of a food-stuff is expressed in the following terms: 
water, dry matter, ash, protein, ether extract, crude fibre, and 
nitrogen-free extract. The water has no more food value than 
that obtained from streams. The dr>' matter is what remains 
after all the water has been driven off. The ash is the mineral 
matter which remains after the organic matter has been burned 
away. The term protein is applied to the class of bodies con- 
taining nitrogen, which element composes about 16 per cent o 
the protein. The ofiice of these nitrogenous bodies is that of 
flesh forming. The ether extract includes fats, oils, certain 
gums, and coloring matters. Crude fibre is the woody tissue of 
the plant or grain. The nitrogen free-extract embraces all other 
bodies than those named, among which are sugar, starch, dextrin 
and certain gums. The ether extract, crude fibre, and nitrogen- 
free extract together are called carbohydrates, the office of 
which is to furnish vital heat and produce fat, for which pur- 
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pose the ether exttact has 2>^ times the value of the other car-? 
bohydrates. 

All the material of a food-stuff is not digestible. To be of 
the greatest value there must be a certain ratio existing between 
the nutrients, and there must be a certain amount of non-nutri- 
tive matter. These conditions vary according to what is desired 
from the animal. 

By chemical analysis, which is the foundation of rational 
feeding, it has been possible to determine not only the composi- 
tion of the various food-stuffs, but also the digestibility of each 
nutrient, and what proportions of nutrients are needed by vari- 
ous classes of animals to produce desired results. (See Tables I, 
II, and III.) 

The index to the quality of food is its ''nutritive ratio,*' or 
the ratio existing between the digestible protein and the digesti- 
ble carbohydrates. 

The percents of the nutrients that can be digested are 
known as digestion co-efficients. Knowing these and the analy- 
sis of any fodder, it is possible to ascertain approximately the 
amount digestible. The digestion co-efficients for many materials 
havtt been determined, (See Table II) and also the composition of 
many food-stuffs. (Table III.) 

Analysis and computation of the relative digestible matter 
in red clover, tall oat grass, orchard grass, timothy, cheat, and 
oat straw, show their relative value to be in the above order. 

Clover can be successfully and profitably produced on soils 
of the Willamette Valley and in most parts of the State. Farm- 
ers should give more attention to this most excellent forage 
plant. Timothy is not so valuable a fodder plant as is popu- 
larly supposed. It is inferior to either orchard grass or tall oat 
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grass. Cheat, or chess, is relatively a poor fodder ^ij^nt, and 
should give way to either orchard grass, tall oat grass, or these 
mixed with clover. Oat straw may be made a greater source of 
revenue to the farmer by feeding it more than is now done, and 
using a greater quantity as litter, thereby securing a greater 
manurial value than by burning. It can well be fed when com- 
pounded with more concentrated foods. 

In compounding rations it should be remembered that the 
standards here given are not inflexible rules, but rather guides 
from which there should not be a wide deviation. 
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Oregon Agricultural College. 

Corvallis Or., Jan, i, 1896. 
The following bulletin on prune, apple, and pear growing, 
is respectfully submitted to the fruit growers of Ore- 
gon. The teachings and conclusions set forth in this bulletin 
are largely derived from data collected in making a Survey of the 
fruit interests of Oregon, an undertaking which was begun by 
the Horticultural Department of the State Experiment Station, 
September ist, 1895, and which will be continued during the 
summer of 1896. In making this Survey, several weeks were 
spent by the writer, by Mr. A. H. Carson of Grant's Pass, and 
by Mr. E. Ir. Smith, of Hood River, in a careful examination of 
the orchards of Western Oregon. A large mass of data and 
observations has been acquired and it is hoped at the conclusion 
of the work that this may be published in such form that it will 
be of value to the fruit grower. Meanwhile, the information 
collected will be the basis of all bulletins upon practical horticul- 
ture issued by the Horticultural Department of the Station. 

U. P. HEDRICK. 
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PRUNE GROWING IN OREGON. 




HE prune industry has grown to be one of 
the most important interests in the state. 
Already it has assumed greater propor- 
tions than all other orchard industries. 
As the favorite fruit crop of Oregon it 
has much in its favor; the trees are sure to bear, there 
are no climatic conditions to overcome, the finished product is 
not perishable, and its insect pests and fungous diseases are less 
numerous than other fruits. The trees suffer, it is true, from 
several pests but they are slight afflictions in comparison to the 
codlin moth and apple scab of the apple and pear, and, until we 
have curculio and black knot which render plum growing in 
the East almost impossible, we can say that prunes are free from 
diseases. Moreover, there is a growing demand for the product, 
dried and green, which promises well for the industry. 

There are about 26,000 acres devoted to prune growing in Or- 
egon. Prunes are grown throughout the western part of the 
state and along the Columbia and its tributaries in northern and 
eastern Oregon, but the major part of the industry is comprised 
in the Willamette and Umpqua River valleys. In the Willam- 
ette Valley, there are about 15,000 acres of prune orchards. As 
yet most of these orchards are on the black alluvial soil near the 
river and have not to any appreciable extent encroached upon 
the red hill soil farther away, though that this soil will produce 
prunes is certain. The second largest prune district is the Ump- 
qua River Valley. Here there are about 6,500 acres of prune 
orchards. The valley of the Umpqua seems to be the most 
favored region for prunes, trees and fruit reaching their highest 
perfection there. The Petite or French prune especially seems 
to thrive; the Italian can be as well, and perhaps better, grown 
in the Willamette Valley. The Petite prune, and the Italian 
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more or less, are grown very successfully in the Rogue River 
Valley also, where there are approximately 1,500 acres. Attempts 
are being made to grow prunes in Hood River Valley and along 
the Columbia in eastern Oregon, but experienced orchardists say 
that these sections cannot well compete with the more favored 
prune localities, and that their splendid fruit resources can be 
used to better advantage in growing other, fruits. In these dis- 
tricts there are about 2,500 acres. 

Climate. — One of the resources of Oregon is its climate. 
An adequate estimate of its functions and value as a factor in 
producing prunes, and its influence upon prune growing, would 
lead us fiar beyond the limits of a brief bulletin. But some of 
the practical information gathered from the recent Survey will 
be in place. 

The horticultural effects of the Willamette Valley climate 
are as follows. All fungous diseases are more prevalent than in 
higher and drier valleys. The great prune pest of the state, 
shot hole fungus, finds a more congenial home and is far 
more rampant in the Willamette Valley than elsew)iere. Brown 
rot, newly introduced into the state, is as yet found only here and 
will soon be a most grevious pest. In the humid atmosphere, 
moss and lichens quickly cover the trees. Strong winds, a feat- 
ure of Willamette Valley climate, make it necessary to head low 
and prune so as to secure strong, stocky trees. Sunburn is not 
so common as in the warmer and drier valleys. Fruit ripens 
from one to three weeks later than in the other valleys. Defici- 
ency in sunlight and summer heat makes the growth of some 
varieties of prunes unsatisfactory. 

The chief horticultural effects of the Umpqua, Rogue, and 
Hood River Valley climates, are, in comparison with the Willam- 
ette; fewer fungous, but more insect pests; woolly aphis, green 
aphis, San Jose scale, red and yellow spider, are more plentiful, 
except perhaps in Hood River. There is an earlier and more per- 
fect ripening of fruits, especially those of summer and autumn, 
because of the continual sunshine and dry air. On the other 
hand, Italian prunes do not attain their full size and best charac- 
teristics because of being forced into early mattuity. Injuries 
from hot winds and sim-scald are more frequent. Local in- 
fluences governed by topography are much more marked in 
these valleys, making it important that fruit locations be select- 
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ed with great care. More attention must be given to the special 
conditions and natural agencies which contribute to the develop- 
ment of fruit in any location. The rainfall is much less and ihe 
atmosphere not nearly so humid so that in some places prune 
growers may have, sometime, to resort to irrigation. 

The same causes that make the difierences in the various 
valleys, make local variations also, and these need always to be 
taken into consideration by the fruit grower. There are, for ex- 
ample, all through the state, small valleys, protected from cold 
winds, and heavy fogs, and open to sunshine, which produce fruits 
earlier in the season, and of better quality, than locations not sct 
favored. Elevation ministers to the same effect. Rivers mod- 
erate climatic influences somewhat. In general, then, the metes 
and bounds of latitude are set aside somewhat by local modifica- 
tions, and the intelligent fruit grower who chooses his location 
in accordance with climatic condition, will find in the climate a 
valuable ally. 

Soils. — Soils and stocks are intimately related, but of the 
latter we shall speak hereafter. Prunes thrive best in a rich 
sandy soil, as is well demonstrated by the splendid orchards grown 
on that soil in Douglas county. The second best soil is the 
black loam of the valleys, always provided that it is well drain- 
ed. At present, most of the Willamette orchards are in this 
soil, and better ones can hardly be produced, when other condi- 
tions are proper. The red lands are third in the list of desirable 
vsoils, but great care in selecting locations on red lands must be 
taken in regard to depth of soil. One of the grevious mistakes 
made by planters all through Western Oregon is that of locating 
their orchards on shallow soils. This is especially true on the red 
lands. The minimum depth of soils for prunes is four feet, and as 
much deeper than that as possible is desirable. Fine prunes are 
grown on granite soils, but these soils are not lasting and must 
be irrigated if best results are to be had. The above claims for 
the various soils are not arbitrary. In fact, location, drainage, 
and depth of soil have almost as much to do with success in 
prune growing as does the kind of soil. It must be remembered 
that there are infinite gradations between the various soils. 

The prune tree is a gross feeder, its limbs growing often- 
times several feet in one season, so whatever the soil, it must be 
rich. On the other hand, a soil may be too rich, producing a 
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weak, watery growth not at all desirable. Prunes contain a 
large amount of water so that it is necessary to have a soil 
somewhat retentive of moisture, and also one that can be 
thoroughly tilled, that being essential to proper conservation of 
moisture. But, as before stated, the land for prunes 
must be thoroughly drained. This is to be emphasized at all 
times since one of the great faults of the prune orchards of Ore- 
gon is that they are not on properly drained land. Briefly, the 
ideal soil for a prune orchard is: A rich, sandy loam, warm, 
mellow and deep, containing sujEcient vegetable humus to give 
lightness and retain moisture without being damp and heavy, 
and having good natural or artificial drainage. The character 
of the soil is not to be determined by surface appearance but by 
thorough examination. 

Procuring trees. — Oregon is well supplied with good nurser- 
ies and a grower can get first class trees, but many hardly know 
what they want. One of the chief complaints among the prune 
growers we visited this fall, was in regard to their young trees. 
Procuring trees is so largely a matter of business and good judge- 
ment, that anything which any one aside from the buyer could say 
would be of little value, but a word or two m a general way 
will be proper here. Patronize the nearest reputable nursery- 
men, endeavoring to get stock at a low price, but not purchas- 
ing simply because of cheapness. Buy only first class trees, 
two years from the bud, having as an ideal, trees of medium size, 
with straight, stocky, hard growth, clean trunks, free from bor- 
ers, insects and injuries, and a perfect union of stock and cion. 
Have your trees shipped as soon as they can be well dug, and 
set them as soon as possible, having the ground in the best 
condition. Buy only varieties which show the greatest adapta- 
bility to your particular location, a point which seems trite, but 
which nevertheless is not always observed. Varieties in un- 
suitable locations and mixed orchards are such common faults 
that particular attention is called to the fact, that only those 
which you know will do well should be planted. 

Stocks, — ^Throughout the prune regions visited, perhaps no 
question awakened as much interest or received as much atten- 
tion as that of stocks for prunes. The statistics collected by 
Mr. Carson show that in a little more than nine-tenths of the or- 
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chards visited prunes are on peach stocks. Mr. Carson believes, 
with the prune growers, that the peach is the proper stock. 
But after examining carefully, in this particular, all orchards 
coming under my observation, and taking the testimony of Prof. 
Coote, who as horticulturist at the Station, gave the matter at- 
tention for several years, the writer is satisfied that peach stocks 
are used too commonly in Oregon, and that the poor orchards on 
the heavy, black, damp, or cold soils are largely attributable to the 
fact that peach stocks were used. 

Prunes can be and at one time were grown on their own 
roots, but their habit of sending up suckers condemned this 
practice. Peach roots were next adopted as a stock upon which 
to grow them, but in nearly all prune and plum growing re- 
gions, excepting the Pacific Northwest, the peach has been dis- 
carded for the myrobolan plum chiefly, and the marianna and 
St. Julien stock somewhat. We know of no experiments in 
growing prunes upon the latter two stocks in Oregon though 
extensive trials of prunes on these stocks might lead to valua- 
ble results. Any information concerning such trials will be 
gladly received at the Station. 

The writer has but few followers in his belief that the peach 
is not the des^ stock for prunes in Oregon and so will give his 
reasons for thinking so pretty fully. 

First. The range of soil on which peaches will thrive is 
very small. There are but few localities where prunes are 
grown in Oregon in which peaches would thrive at all even if 
climatic conditions were right. On the other hand the myrobo- 
lan plum is a thrifty tree in almost any soil. 

Second. Peach roots require better drainage than plum 
roots. Good plum trees will grow on myrobolan roots, where 
it would be waste to plant them on peach roots. The impor- 
tance of this is obvious to those planting on low lands. 

Each peach seed produces a tree different from every other 
one in habit of giowth and vigor. Does it not follow that the 
stocks must vary in their capacity to develop trees? Moreover, 
the pits in most cases have been obtained from a cannery from 
immature and poor fruits and there is a constant tendency in 
trees from such seed to degenefate. Stocks from myrobolan and 
marianna plums are obtained fi-om cuttings, or ought to be, of 
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strong, vigorous trees and will therefore produce trees of a more 
uniform character. 

Third. Pruncis do not '*take*' as well on peach roots as 
on the plums. To do well some varieties, yellow egg for exam- 
ple, ought to be double * 'worked." 

Fourth. Some growers claim the myrobolan to be a 
dwarfing stock. Wickson says 'it is suflSciently free growing in 
California to suit all purposes, and to form a good foundation for 
full standard trees.** I know this to be true in other states and 
from reason and observation believe it to be true in Oregon. 

Fifth. While plum stocks are susceptible to peach borers 
they are not nearly so much so as the peach stocks. Diseases 
affect peach roots oftener than the plum, and their life in gen- 
eral is more precarious than that of the plum so that a prune 
tree on a peach root is shorter lived than when on pltun roots. 

Sixth. We have the word of authorities in most other 
fruit regions that in general the plum roots are better. Wick- 
son, in California says: '^Choice of stock should be made ac- 
cording to soil, but unless it is known that there is some local 
advantages in the use of other stocks, the myrobolan should be 
used." Taft, in Michigan says: *Tlum trees do best on myro- 
bolan stocks though the peach is sometimes recommended for 
light soils." In the two greatest peach growing states in the 
Union, myrobolan stocks are recommended for plums. 

We cannot help but think that many prune growers in Or- 
egon have made a grevious mistake in selecting trees with peach 
roots and we advise any one contemplating planting prunes to 
look into the matter of stocks thoroughly. Only use peach 
roots when you have a peach soil is the advice we would give. 

Preparation of Land, — One of the striking features of Oregon 
horticultiu*e, as brought out by the recent Survey, is the great 
need and the great lack of drainage. In all of the orchards vis- 
ited between Ashland and Portland and Portland and The Dalles, 
there were only eighteen that had been artificially drained, 
and not half that many that had been subsoiled. This fact is all 
the more significant because nearly one hundred of the fruit 
growers visited gave it as their opinion that their land would be 
benefitted by drainage, and Mr Carson takes a still more radical 
view of the situation, and says that nearly half of the prune 
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orchards will be practically profitless because of the lack of 
proper drainage. The whole trend of the information obtained in. 
this Survey points to drainage as one o the great fundamentals 
of a rational system of horticulture in the valleys of Western 
Oregon. The need of it can hardly be over estimated and fruit 
growers must come to look upon the lack of it as the direct and 
indirect cause of a multitude of the ills of their orchards. 

. The essential mechanical features of good fruit land demand 
drainage. There must be an. ability to get rid of surplus water 
if any orchard tree is to grow and thrive, even if the water, is only 
over abundant when the tree is dormant. Proper drainage 
helps to retain moisture in the dry season, since, if a soil have too 
much water it becomes puddled, then bakes, and sun and 
wind quickly evaporate all moisture from it. Well drained 
land IS warmer in spring and fall because of not having the 
cooler water in it; it is cooler in the heat of the summer, when 
proper root growth demands an amount of moisture, coolr.ess, and 
circulation of air, that can not be had in a baked, parched soil. 
A boggy, miry condition of the soil prohibits cultivation often 
times when it should be given, and so hinders good tillage. 
Good drainage makes available plant food that is otherwise lost. 
By allowing a free passage of currents of dir, carrying with them 
rich substances in the atmosphere, it helps to fertilize a soil. 

Subsoiling. — Intimately connected with drainage is subsoil- 
ing. What has been said about the necessity of drainage 
largely applies to subsoiling. It is a peculiarity of Oregon soils 
that you can not judge the subsoil, with any certainty whatever, 
from the surface, nor can you infer that the same subsoil 
extends for any great distance under the same surface soil. 
Conditions vary so that ever>' fruit grower should examine his 
soil in several places and judge for himself if any part of his 
orchard needs subsoiling. 

Any soil having an open porous subsoil cannot be benefitted 
by having the soil made more open. But any soil upon which 
water stands, or runs off, having a subsoil that is at all com- 
pact, and to any great degree impervious to water, ought to be 
subsoiled. Often times deep plowing will help to accomplish 
this object. But generally an implement which can be pulled 
through this compact soil, breaking, and loosening it up, must 
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be used. The nature of the soil detennines the depth of sub- 
soiling. 

Like drainage, subsoiling tends to dispose of surplus water, 
allowing it to filter thrc-ugh the hard-paii, and also helps to 
retain it in a dry season, since the water sinks lower in the 
ground and is not so easily evaporated, but rises gradually by 
capillary attraction. The act of subsoiling tends at first to dry 
a soil out, and unless a rain follows before crops are put in may 
in this way be for a time somewhat injurious. Therefore, sub- 
soiling ought to be done sometime before a crop is planted tliat 
th6 soil may contain the proper amount of moisture. The after 
cultivation of land that has been subsoiled should be as shallow 
as possible, thus by multhing, the ev?.poration is checked and 
moisture is retained. Such cultivation should be frequent and 
long continued. 

Setting Trees. — There are a few points about setting tree§ 
which need emphasizing. It is obvious, first of all, that the 
rows must be straight. Any man with ingenuity and a **good 
ej-e" cdn secure this result.' So far as trimming trees before 
planting is concerned, it is advisable to cut away all root$ which 
are broken and injured, since a smooth wound will heal more 
m(»re quickly than a ragged one. Roots of inordinate length 
may of course be cut back to make a symmetrical roDt system. 
When a tree is' dug, half of the fibrous roots are left in the 
ground. The top, therefore, ought to be cut back a correspond- 
ing amount, or more so, since it will require some time to resump 
vital activities. Trees not so trimmed often fail to grow at all, 
or if they start, are, in their weak condition, destroyed by 
drouths or pests. 

The following rules lor tree planting are alwa>-s in order: 
The soil should be well firmed about the roots of trees; the roots 
straightened out in approximately their natural position; the 
hole should be large and roomy; the earth fine and dry enough to 
crumble: the tree to he set a little deeper in the soil than it stood in 
the nursery row; the roots of the tree must not be long uncover- 
ed; and every care must be taken to get the tree in the natural 
environment as quickly as possibly. If the operation of tree 
planting is to be perfect these details must be observed. 

Distance Apart, — It is an almost universal fault throughout 
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the state for prune growers to plant their trees too close together. 
The shrewd growers are convinced of this and will tell you not 
to plant less than twenty-two feet apart. The Petite 
prune, perhaps, may be well grown at twenty feet. Trees are 
gross feeders and need plenty of room. Additional reasons for 
a greater distance apart are, that it allows of better cultivation, 
enables you to spray more easily, and it will give you a well 
formed, strong tree with an individuality of its own. 

Cultivation, — The most widespread, and the most serious 
fault of Oregon prune orchards, as I conceive it, after having 
spent some time among them, is, neglect. Commonest among 
the many things neglected, is neglect in tillage. It must be 
said that prune orchards in general yield so abundantly without 
tillage that it is not to be much wondered at that the prune grow- 
ers think they do not need tillage. Every orchard is so great- 
ly influenced by special soils and conditions in which it grows 
that it is hard to attribute the behjivior of an individual orchard 
to either tillage or the lack of tillage. But if a man thinks for 
a moment of the obvious effects of tillage upon any crop in the 
soil he will see at once that cultivation is essential to any ration- 
al system of horticulture. Corn, potatoes, vegetables, all an- 
nual crops demand cultivation. Berries and fruits do not 
differ from vegetables in any of their activities of life, and that 
which benefits them must be as useful to these. Cultivation 
must be judicious or grevious damage to an orchard may result. 
There are underlying principles of the operation which must be 
interpreted with considerable skill if cultivation is successfully 
done. Just what proper cultivation is, must be determined by 
every man, for every farm, and for every season. Only general 
principles can be given and a few of these are as follows: All 
young orchards should be given perfectly clean cultivation. All 
through the state we saw young orchards smothered in weeds 
the owner thinking it not necessary to cultivate until the trees 
began to bear. // iz necessary to cultivate the first year so that the 
trees may be rightly started and the roots sent deep enough into 
the ground to escape the plow and cultivator in future years. 
As the orchard comes into bearing, the cultivation, perhaps, 
need not be so thorough, the orchard itself, in its wood and 
fruit, being the indicator o the treatment needed. 

Usually, sowed crops should be avoided in an or- 
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chard, since they forbid all chance of cultivation and use up 
plant food and moisture that should go to the trees. Occasion- 
ally, on an c;xtremely rich soil, an orchard may be brought in- 
to bearing by sowing a crop of grain in it. There is no objec- 
tion to growing hoed crops or small fruits in a young orchard 
but the land must be well tilled and well fed, and it must be 
stopped when the trees come into bearing as there is but little 
land that can be worked on the share system — a good yield of 
fruit and of another crop at the same time. 

Cultivation should begin as early in the season as possible 
and should be ^vtn frequently thereafter until the time to cease 
comes, which, in this climate, is the middle of July or the first of 
August, this always to be governed by the growth the tree is 
making. Early ctdtivation is important since it warms up the 
soil, gets it in good mechanical condition, kills the sprouting 
herbage, and gets the trees quickly to work. It should stop as 
soon as the tree has completed the desired growth so that it can 
ripen and harden its wood for the winter. 

We are not sure but at this time a catch crap of rye, crim- 
son clover, or some other quick growing plant might not be 
grown to advantnge, to be plowed under in the spring. The 
merit of such a course would be that the unsightly crop of 
weeds which springs up after the summer's cultivation is fin- 
ished, scattering its seeds to the four winds, certainly poor hus- 
bandry, would be destroyed; more important than this the me- 
chanical condition of the soil would be greatly improved since it 
would keep it fix)m running into a molten mass in the winter, 
would dry it out more quickly in the spring, and add very greatly 
to the vegetable matter of the soil. It would also aid in ripening 
the wood of the trees. This matter is only a suggestion however 
to be thought over by the grower. The practice is becoming a 
favorite one with Eastern orchardists and is recommended by 
Eastern writers. 

In a young orchard it is advisable to plow the land each year 
for several years. The after cultivation should be with an im- 
plement which with the minimum expenditure of time and labor, 
will destroy weeds and keep the surface soil loose and fiiable. 
There are such a host of good implements that there need be no 
trouble in finding one suitable for any purpose. Disk harrows, 
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spring tooth-harrows, clod-crushers, smoothing-harrows, weedeiK, 
and cultivators all have their places. The reversible disk-har- 
row, we iind, is a favorite implement with many Oregon fruit 
growers. The frequentre with which we should cultivate, de- 
pends upon the soil, season, and purpose. Cultivating once a 
week some seasons is not too often especially if its object be to 
conserve the moisture, A crust should never be allowed to form 
or weeds to become established. The soil should always be left 
soft and fine if the fresh and grateful efiects of a mulch are to be 
obtained; when left in this condition the roots are enabled to 
reach everj^ portion of the soil, thus utilizing a maximum 
amount of plant food much of which otherwise might remain 
unavailable. An implement should be used which will allow of 
:vv'orking dose to trees so that high pruning need not be encour- 
aged on account of close working. 

Pruning, — Prune trees, generally, have been faiily well 
pruned in Western Oregon. It is an operation not at all diffictilt 
to learn since the advice given in horticultural books is plain 
and generally good. Opinions differ as to what the ideal tree, 
after pruning, should be. The concensus of opinion of the best 
growers, as we conceive it, after talking with them, would favor 
a tree about as follows: A medium, low, roundish, symetrical 
top, upon which the fruit can be readily thinned and picked, the 
tree easily sprayed, and upon which there are strong branches, 
that will not break with a load of. fruit, and that will. shelter the 
stem from the sun. Such a tree will be vigorous, and long lived. 
Considerable data regarding pruning was obtained in the Survey, 
but is of a nature hardly suitable for a short and popular bulletin, 
however, one can conclude from it that while failures are not 
often caused by neglect in pruning yet they are aggravated by 
it, and the experience given in the various reports presses 
hon\e in the most convincing way the fact that careful and 
thorough pruning has much to do with the success of a prune 
orchard. A man of good judgment will not adopt arbitrar\' 
rules for pruning, but the following hints, as a guide, may be of 
value to him. 

In forming the head the branches should be distributed upon 
the different sides of the stock as much as possible. It should be 
formed by selecting several branches well distributed along the 
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stem for a distance of one foot down from the top and pointing- 
in such a way that the head becomes well balanced and symet- 
rical. The strongest upright branch should be left as the kading 
shoot and be so trained that other branches can be given off from 
it. Side branches should be well cut back. 

After the head is formed an annual pruning should be given 
though branches or shoots out of place ought to be removed as 
soon as discovered. In Oregon, prune growers consider late 
winter the best time to prune but the work can be done any time 
after the wood has thoroughly ripened and before the buds start 
in the spring. It is almost a universal fault in a prune orchard 
to find too much wood. There ought to" be just so much wood 
and so much fruit, to secure which, you may either head back 
of thin out branches. If headed back, the cut should be made 
above a bud growing on the upper side of a limb so that the new 
branch will take a natural upward and. oblique position, making 
a broad, strong branch with great weight bearing power. Be 
prudent in thinning out the branches of a prune tree as a tree 
will support many branches, having a tendency to '*open up" as 
the branches become loaded with fruit. Crotches should be 
avoided, as when two branches of equal size form a crotch it is 
almost certain that one of them will break. 

A pair of pruning shears or a sharp pruning knife is sufii- 
cient to do all the prunning needed if the work is undertaken in 
time. The use of a saw is to be discouraged though it is fre- 
quently a necessary evil. In making a cut no projecting spur 
shotild be left and the Wound should be as small as possible, 
care being taken not to tear or injure the bark. The cut should 
always have a good slant. Whenever a wound is made with so 
great a diameter that it will not grow over in one season, it 
should be painted with something to keep the wood from check- 
ing and rotting. Shellac disolved in alcohol is good, or ordinary 
paint may be used. To prune intelligently the habit of growth 
of the tree, whether upright, spreading, or close growing, should 
be studied. In fact, in practice, it will be found necessary to 
give every variety of fruit a little different treatment. 

Thinning Fruit, — One of the striking facts brought out by 
the Survey, in regard to profit in growing prunes, was, the 
much greater net profit in growing prunes of a large size. Net 



Digitized by 



Google — 



68 

profits were almost double in some cases by an increase in size. 
The question as to why prune growers did not thin their fruit 
and get large prunes was constantly suggesting itself. In look- 
ing over the records of the Survey I do not find a dozen men who 
practice thinning their prunes other than by reducing the wood 
of the tree by pruning. The best prunes can not be grown, nor 
really good prunes can not be grown on overloaded trees. The 
quantity of fruit in bushels will be the same on a tree whether 
the fruit is thinned or not, and you have for the trouble of thin- 
ning a handsomer and much more valuable product. 
Thinning requires considerable work but if systematically done it 
resolves itself in a simple job, and, at any rate, the fruit must be 
picked sooner or later and the work done in June and July saves 
just so much work v/hen the crop ripens. From this stand point 
then, it is an extremely short sighted policy not to thin fruit, but 
there is another factor which makes the operation still more im- 
portant. 

On trees that have had their fruit thinned there are, of course, 
many less pits, the large fruits being mostly watery flesh. For 
the formation of the excessive number of pits in the fruits on 
unthinned trees it requires a much greater quantity of the min- 
eral elements of the soil and since these are the elements most 
apt to be wanting and most difficult to obtain it is obvious that 
the growth of a tree, over loaded with fruit, is checked, its vital- 
ity weakened, and in the end productiveness lessened. 

During most seasons, on trees overloaded, much of the fruit 
drops. Had this fruit been taken off at the proper time there 
would have been a much less strain upon the tree. If properly 
thinned, the danger from **brown rot" or **plumrot,'' which has 
shown itself in the State and which threatens to do considerable 
damage, will not be so great, since the disease is communicated 
from fruit to fruit, hence will be worst where the fruit is the 
thickest. 

The thinning can be best done when the prunes are about 
the size of the end of one's thumb, though no set rule can be 
given for the operation. The quantity of the fruit removed must 
vary with the size, and vigor of the tree, the variety, and the way 
in which the tree has been pruned. When the work is done the 
fruit should be evenly distributed over the tree, making due 
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allowance for the size and strength of the various branches. 
With a little experience a tree can be very easily thinned, the 
prunes being pulled oflF in hand fulls. The work is much facili- 
tated if the tree has been well pruned, since pruning in itself re- 
duces the number of fruits to be removed, and makes it easier to 
get at the fruit on the tree. 

Fertilization of prune blossoms. — Important discoveries have 
been made by workers in the Agricultural Department at Wash- 
ington in regard to varieties of fruit that are infertile, or some- 
what infertile, with themselves, — that is the pollen of a variety 
does not fertilize the flowers of the same variety but is perfectly 
potent upon the flowers of another variety. The Clapp and 
Bartlett pear and Spy and Spitzenburgh apple are notable 
examples of varieties which are somewhat self-sterile and re- 
quire trees of other varieties to be mixed with them to secure 
free fiirtilization of flowers. The subject is, as yet, but little un- 
derstood, no experiments of value having been tried with prunes, 
so we dare not say much that can be construed as at all author- 
itative. We diligently sought for information upon the subject 
while making the Survey but could get but little. What we 
could learn, and observation, lends color to the view that some 
varieties of prunes, like apples and pears, are inclined to be 
somewhat self-sterile and that better fertilization is secured in a 
mixed orchard. The matter is one of great interest and some 
importance,. especially to large prune growers, and the writer 
will be pleased with any data or information bearing upon the 
subject. 

Insects and diseases, — ^The following is a brief summary of 
the number of orchards attacked by the various pestiferous en- 
emies of the prune, as summarized from data obtained on the 
Survey: All of the prune orchards visited were afiected with 
shot-hole ftmgus; all had been or were aflected by borers; the 
green aphis had been in forty -one of them during the season. 
San Jose scale and woolly aphis were found in a few orchards, but 
orchards were generally, even in infested regions, pretty free from 
both these pests neither of them being particularly fond of the 
prune, the bark being so compact that they can hardly pierce it 
with their beaks. '*Canker'' was found in fifty-one orchards the 
disease being the most grevious in the Willamette Valley. A 



Digitized by 



Google — 



70 

small yellow mite, the **yeIIow spider" was found doing con- 
siderable damage in Rogue River, and Umpqua River valleys. 
*• Brown rot'* one of the worst fungous diseases Eastern plum 
and peach growers have to contend with was found in several or- 
chards in the Willamette. Gophers were everywhere abundant 
and the amount of damage this pestiferous animal does is almost 
equal to that of all other pests combined, this of course will be 
lessened as the orchards grow older. 

In general, prune orchards were in a very fair condition, 
in regard to pests, though it w as everywhere obvious that all 
pests were becoming more numerous, and that the necessity for 
spraying had not existed in the past as it does at present. 
Prune growers should congratulate themselves that they have 
not as yet the curculio and black knot, the great enemies of 
prune culture in the East. Shot hole fungus seems to be firmly 
established in all orchards; some were but slightly diseased, the 
foliage of others was completely riddled. Prune growers must 
take means to keep this disease in check, or, through the defo- 
liation and consequent weakening of the tree the prune crop will 
be greatly lessened. Only 30 prune orchards had been sprayed 
and the work in half of them had not been done thorougly. 

A spraying bulletin has just been issued from the Station 
which gives direction for spraying prune orchards, so that the 
matter only needs to be briefly touched here. For shot hole fun- 
gus and all other fungi, spray two weeks after blossoms have fallen 
with Bordeaux mixture. 10-12 days later repeat. Repeat when 
fruit is about half grown. After the crop has been gathered, it 
is well to spray again. For fungi we do not think a winter 
spraying needful. If a necessity arises for spraying when the 
crop is nearly ripe, for "brown rot" for instance, use the copper 
sulphate mixture, i pound to 300 gallons of water. 

Varieties, — Though other sorts are locally popular, the 
French, or as it is known in Oregon, the Petite prune, is the 
universal favorite in the commercial world, and where it thrives 
among fruit growers. Unfortunately it does not do well in 
the Northwest except in certain favored spots and so growers 
must be content to grow a prune not quite so popular in the 
market at the present time, but one which bids fair to create a spec- 
ial market for itself, and when its good qualities becomes known 
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by a more general introduction it may be confidently expected 
that it will command a price equal to the French prune; and, 
since it can be only grown to perfection in the Pacific Northwest 
it is not beyond the range of possibilities that it may become a 
special product. We speak of course of the Itah'an prune. 

Thb Itaj^ian VKVJun.'—Fellenburg, German Prune, Swiss Prune,^ 
Medium size or large roundish but taperin>( at both ends; suture small but 
distinct; color dark purple with a heavy bluish bloom; stalk i inch long cavity 
shallow; flesh yellowish green, juicy, parting easily from the stone; flavor 
sweetish with sub-acid, delicious; tree hardy, vigorous and very productive. 
It is not known where the Italian prune originated but it has been grown 
in Italy for a long time, where it finds great favor in its fresh state. 

At present the Italian is the recognized prune of the Pacific 
Northwest. As grown in this section it is superior in quality, 
size and productiveness to any other prune grown. When dried 
it is much larger than the French Prune, and its acid flavor 
makes it more agreeable to the taste for most people. In color 
the dried product is black or bluish black, in quality it is quite 
distinct from other prunes, having a most agreeable sub-acid 
flavor. 

Prunk D'Aoen. — Petite JfVune, French Prune, Prune D'Ente, and 
Robe de Sergent, — The fruit as grown in Oregon may be described as follows. 
Medium-sized or small, oval or egg-shaped; suture small, distinct; color, 
violet purple with bright colored bloom; stem short, slender: cavity small, 
and shallow; flesh greenish yellow, sweet, full of sugar, rich and delicious, 
clinging slightly to the stone. 

This is the prune which is grown in the leading prune dis- 
tricts of the world. It is known under so may names, there are 
so many sub-varieties, and the nomenclature in general is so con- 
fused that the real Prune D'Agen is hard to identify. 

The Prune D' Agen is smaller than most other varieties. 
It has a larger proportion of solids and sugars and so shrinks 
less in drying. The lack of acid, however, gives it an insipid 
flavor and this is the chief defect of the prune when dried, and 
renders it almost worthless in the fresh state. The qualities 
that make it so popular are, the wonderful productiveness of 
the tree, small shrinkage in drying, and its sweetness recom- 
mends it to many. The tree is very healthy and vigorous, bear- 
ing large crops and rarely failing to yield a crop. It is very 
particular in regard to soil and climate, doing well only on a 
rather light, dry soil, and in a warm, dry climate. In], Oregon 
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these conditions arc to be found best in the Umpqua and Rogue 

River valleys. 

Sii,VHR Prune. — Coe's Golden Drop, — Size large, oval or roundish; 
suture distinct, one side abnormally large oftentimes, necked; color light 
yellow, in the sun small red dots; stalk stout, nearly one inch long; flesh 
yellow, j licy, firm, adhering slightly to the stone; flavor rich, sugary, good 
quality; tree a vigorous grower and very productive. 

It was orig^naly thought to be a seedling from Coe's Golden 
Drop, but authorities have decided beyond all question of doubt 
that the two plums are one and the same, local modifications 
and conditions changing the fruit so that one might think the 
one a sub-variety of the other. 

The trees are hard to grow and for this reason, as a general 
thing, the variety has not proved profitable. 

The dried product of this variety, if properly prepared, is 
as fine as any put upon the market, both in size, and flavor for 
many. Unfortunately, public taste demands that a white prune 
be sulphured, a process which injures the quality of the product 
as a food, and which in some markets creates a prejudice against 
it. The dried prune contains much sugar but has enough acid 
to give it an agreeable flavor. 

Reine Claude. — As yet we are not quite sure about this 

variety. The Reine Claudes that the writer has seen in Oregon 

were the old Green Gages grown so extensively in the East. 

The fact that the Reine Claude of France, the favorite plum of 

that country, is our Green Gage lends color to the view that the 

Reine Claude grown in Oregon is the Green Gage, though prune 

growers deny it. Another year we shall be sure of the matter. 

The fruit of the Reine Claude is small; suture faintly marked; color 
yellowish green sometimes marbled with red; stalk slender, three-fourths of 
an inch long; flesh greenish yellow, not clinging to the stone, juicy, melt- 
ing; flavor excellent, very mildly acid, sweetish, unsurpassed. As a dried 
product, when bleached, it is a bright golden yellow m color and has a 
delicious flavor. 

The Reine Claude will never be one of the great commer- 
cial prunes but as a faticy product it is surpassed by none, being 
almost equal to the best raisins or figs. 

White 1£.go,— Yellow Egg, Mc^num Bonum. — A very latge, oval 
plnm with a neck at the base and a distinct suture; stalk an inch long, not 
sunk but surrounded by a fleshy ring; color light yellow with a thin white 
bloom; flesh firm and juicy and clinging to the stone; flavor acid. Not to 
be recommended for the dried product though it finds some favor in the 
fresh state. 

A few varieties of prunes, several of considerable promise, 

have originated in the Northwest, among them are the following. 
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The descriptions, in the main, are condensed from this year's 

•* Prune Number*' of the Rural Northwest, a paper to which we 

are also indebted for some facts concerning the preceding 

varieties. 

Goi^DEN Prune. — A prune clearly resembling Coe's Golden Drop or 
the Silver Prune, being however, a little more rounded, slightly different . 
color, and flavor a little different. The dried product is of excellent quali- 
ty. The tree, like that of the Silver Prune is not hardy or vigorous. This 
is its great defect The prune originated with Mr. Seth Lewelling of 
Milwaukee, the orignator of the Black Republican and Bing cherries. 

WiLLAMBTTB Prunk. — A dark ruddy brown prune of the Italian tjrpe. 
Said to be some larger than the Italian, a little sweeter, a little earlier, and 
to dry heavier. The dried prune is dark much like the Italian. It re- 
quires considerable skill in curing. In the fresh state it is hardly sur- 
passed in quality. Originated with Mr. Jessie Bullock of Oswego, Oregon. 

Tennant Prune — Another prune of the Italian type, which originated 
with Rev. John Tennant of Femdale, Washington. Said to be much earlier 
in ripening than any of the prunes now generally used. It has been largely 
planted in the northwest, out enough trees have not come in bearing so 
that its qualities can be well known. 

The Pacific. — A variety having the general characteristics of the Will- 
amette prune. The Pacific is said to be larger and more juicy than the 
Willamette. Especially recomended for good quality in the fresh state. 

The Dosch. — A seedling plum coming from Mr. H. E. Dosch of Hills- 
dale, Oregon. An early and unusually large prune, making a cured prune 
lareer than that of the Italian, though too juicy to dry well. It is sweet 
and of first class flavor in the fresh state. 

Champion Prune. — Also an Italian seedling originated by Mr. Bullock 
of Oswego, Oregon. Earlier than the Italian. Large, round, reddish 
bloom; flesh firm, good quality, sweet, and parting from the stone easily. 
Tree productive and a good grower. 

Evaporators. — Getting the fruit evaporated is the greatest 
bugbear the prune grower has to deal with. The evaporators 
now in use turn out all grades of prunes, and while a poor 
product may be largely attributed to the care and attention 
which has been given the operation, yet it is more largely the 
fault of the evaporators. Herein lies a great chance for im- 
provement and prune growers should begin to give the question 
considerable thought. The Station has given the matter all the 
attention possible and hopes before the next crop is evaporated 
to issue a bulletin upon the subject. Not much can be said in 
this bulletin, but I can say, after having examined a great 
number of driers, that I am convinced that steam in steam pipes 
furnishes the most efficient and economical heat for drying 
prunes, especially for a large establishment and advise those who 
contemplate building evaporators to look towards steam as one of 
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the means of making better evaporators than we now have. 
The greatest objection to steam is its cost, but once in use there is 
such a saving in running the plant that the excess in first cost is 
soon made up. Steam driers may be built in many localities 
through some co-operative plan. It is certain that when a few 
have been built that competition will force all growers, both be- 
cause of economy and because of the much better product put 
out, to take their fruit to evaporators using steam. 

Steam may be used in an almost endless number of ways to 
suit circumstances and may be adapted to many styles of evap- 
orators now in use. A g^eat point of merit in a steam evapor- 
ator is that the operation of drying the fruit is completely 
under the control of the operator; chance and **luck** are largely 
eliminated and a standard product is assured. Another feature 
not to be lost sight of, is that the steam may be utilized in run- 
ning graders, parers, dipping apparatus, hoisting fruit, pressing 
machines, heating water etc, making altogether a thoroughly 
practical and buisness like establishment. As a model evapo- 
rator of this kind the reader is referred to that of Mr. C. H. 
Richer of Vancouver, Washington. We are well aware of the 
fact that there are two or three steam evaporators in the state 
that are not doing good work, but this does not alter our view of 
the matter as we consider their lack of success due to poor 
arrangement for carrying off the moisture laden air, rather than 
the means of furnishing heat. 

Shipping fresh prunes, — In the shipping of fresh prunes East 
one may reasonably believe that a new era has opened for the 
prune industry. The opening of the era however is too recent 
to warrant much discussion. The out look is promising indeed 
for this branch of the industry and has already stimulated into 
renewed activity growers who were inclined to take pessimistic 
views of the future of the dried product. The popularization and 
distribution of good fresh prunes in the East must cause the 
demands for them to grow until the past few years achivements 
will appear but little more than a suggestion when the real 
development has taken place. Because of their tough skins the 
Italians have, so far, proved the best shippers. 

Cost of a Prune Orchard. — At the Experiment Station we 
are often asked what it costs to produce a bearing orchard. The 
following, taken from data given by 132 pnme growers, is the 
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average cost of planting and caring for a four year old prune 
orchard. 

FIRST YEAR. 

Per acre. 

Cost of trees, 20 feet apart, at 10 cents each |io 80 

Preparing ground 3 10 

Planting trees 3 15 

Cultivating 3 20 

Total , |2o 25 

SECOND YEAR. 

Cultivating 4 95 

Pruning 80 

Replanting 40 

Total $ 6 15 

THIRD YEAR, 

Cultivating 5 05 

Pruning i 45 

Spraying 45 

Replanting '. 30 

Total I 7 25 

FOURTH YEAR* 

Cultivating 5 15 

Pruning • 2 05 

Spraying 65 

Replanting 30 

•Total $ 8 15 

Total for four years (41 80 

While the data given above was taken from those en- 
gaged in growing prunes, it must not be thought that the fig- 
ures represent more than the appfoximate cost of an Oregon prune 
orchard The writer believes that the cost is somewhat lower in 
the average given than the real cost of a good prune orchard 
because, in the statistics given us by the growers many of the 
needful operations had been omitted, especially true of spray- 
ing, thus reducing the average. There were many orchards, 
too, that were entire failures from which no data was taken. 

Profits, — One hundred four and a half dollars, is the aver- 
age net profit per acre of the 1894 crop, as summarized from 
the reports of the Survey. The extremes in the figures given 
us were so great, and the growers seemed to know so little about 
the cost of the various operations connected with getting the frniit 
on the market that we hardly know whether we dare recom- 
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mend the average given, as even approximately correct. How- 
ever, it is of interest and will serve as a guide to any one who 
cares to make estimates on the profits of a prune orchard. 

The figures refer to sales in the open market of all grades of 
fruit. We believe the estimate to be a very conservative one 
from the orchards from which the data was taken. But the 
reader need not order trees to plant his farm. Data could not 
be obtained from the scores of profitless orchards. Moreover, 
prices are not apt to be so good in the future, as no product of 
the soil will bring a fancy price through a long series of years. 
This is not to discourage the real fruit grower, as we believe 
there is no branch of horticulture that promises greater rewards 
than prune growing does to the careful and energetic horticul- 
turist. But the lawyer, doctor, preacher, merchant, or the man 
who fails in the trades and professions, need hardly hope to gain 
a fortune in growing prunes. 
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APPLES IN OREGON, 

PPLES are not as plentiful in Oregon as they 
were a few years ago* The situation seems 
to be this. The old orchards were largely 
planted as minor appendages to a general farm. 
Fruit was grown for home use, and not with 
the idea of selling it. Years ago these old 
orchards began to die. On this decreasing orchard area a whole 
host of pests concentrated their energies; they came unnoticed 
and without hindrance; moss was allowed to cover the trees and 
cultivation was neglected. All this was allowed because the 
incentive for an orchard was in no sense a monetary one. But 
this is changed, there is now a monetary incentive for an or- 
chard, and thousands of acres of new orchards are being planted 
and attempts are being made to rejuvenate many of the old ones. 
We have fewer apples in Oregon to day, then, because this is a 
transitory period, in the production of apples, between the old 
orchards, now nearly annihilated, and the new ones not yet in 
bearing. 

The cause of the failures of the old orchards can be remedied. — 
There are no insurmountable obstacles in the way of growing as 
good apples, in the land once famous for its **big red apples,** as 
ever have been grown. No great climatic changes have occured 
since the fine fruit was grown; the soil is the same, with the ex* 
ception that it has been robbed somewhat of its fertility; and 
these, climate and soil, are the factors that make a fruit region » 
To again grow Oregon apples in their pristine beauty and qual* 
it5^ the orchardist has but to renovate or rejuvenate his orchard, 
by tillage, enrichment of the soil, pruning, and by making warfare 
upon all pestiferous enemies by spraying. But to do this, apple 
growing needs and must be made a special industry, to be han- 
dled by keen and energetic men. 

Favoted apple regions, — There are still localities in Oregon, 
where the apple grower can rely upon the fertility of the soil, 
the congeniality of the climate, and the immunity from pests 
and diseases, to produce good apples without much care on his 
part. The apples that are grown in Hood and Rogue River val- 
leys and Eastern Oregon, fruit unsurpassed in beauty and qual- 
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ity, are grown under much the same condition that they grew 
in Willamette Valley years ago. The lesson to be learned by 
the horticulturist in these favored spots, from their neighbors in 
the Willamette Vallej*, is easy. The splendid young orchards 
growing in these valleys, should not be neglected, — allowed to 
go unpruned, the land untilled, and the trees yearly taking the 
fertility of the soil and nothing returned. Because of present 
immunity from pests, security from them should not be overesti-^ 
mated. Fungi and insects, nrraerous and voracious, are already 
swooping down upon the orchards in thesr* valleys and it be- 
hooves individuals and communities to" wage war upon them. 
The future profitableness of apple growing in all virgin apple lo- 
calities in Oregon, depends upon their now being rightly pruned, 
sprayed, fertilized, and cultivated. 

HINTS ON PLANTING AND CARING FOR AN ORCHARD. 

Lack of space prevents going into details in this bulle- 
tin with apples, as with prunes. It is hoped that a 
more comprehensive treatise on the subject may be issued with- 
in a few years. However, general principles laid down in the 
prune part of the bulletin, regarding soils, climate, drainage 
preparation of land, and cultivation, will be found as applicable 
to apples as to prunes. 

Before planting. — ''Well begun is half done." In an or- 
chard, on a badly selected site, or composed of poor varieties, or 
in which the soil has been imperfectly prepared, all subsequent 
treatment will give correspondingly poor results. First of all, 
then, a fruit grower must be sure that his location and soil are 
well adapted to apples, and to the particular variety' he wishes 
to grow. 

Secondly, a careful study of varieties should be made before 
trees are purchased, as an error in this direction is a costly one. 
In general, the behavior of a variety in the planter's own neigh- 
borhood is a good indication of its value to him, provided of 
course that it is marketable. A mistake in selecting varieties 
once discovered, should speedily be remedied by top grafting. 
Thirdly, the soil should be in the best possible tilth, — in an all 
around good condition, before a tree is set. 

Locations and soils, — The apple tree is a comprehensive 
feeder and will thrive on almost any type of good soil. A more 
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primal requisite in Oregon is, that the location be a good one. 
In this state only perfect familiarity with most land will qualify 
a man to judge of its fitness for an orchard. Bed rock and im- 
pervious subsoils approaching the surface make much land unfit 
for an orchard. Flat wet land and land with "bad spots'* which 
remain cold and sour, and in which trees die out after a year or 
two, is poor land for an apple orchard even if tile drained, as 
the soil is apt to be hard and full of clods. Some rolling lands 
will require drainage because of having stiflF, tenacious subsoils 
near the surface. Familiarity with the "lay of the land/* and 
with its possibilities is necessary to enable a man to judge of its 
adaptability for an orchard. 

Lack of drainage the commonest fault of Otegon orchards, — 
Too many young orchards are set in undrained land. Un- 
drained land does not admit of proper tillsige; plant food is not 
available; the soil is too cold in the spring and bakes and is too 
warm in the summer; it does not allow of proper air circulation. 
Naturally wet, boggy, land, or land with a hard impervious sub- 
soil is unfit for an apple orchard unless it is thoroughly and syste- 
matically drained. 

Preparation of land, — The best way to get a soil in good 
mechanical condition for an orchard, is to grow some culti- 
vated crop the season before the orchard is to be set. In this 
way the soil will be made mellow, pernicious weeds will be de- 
stroyed, and any "sour places" may be discovered and pos- 
sibly done away with. It is very essential that the soil be fine 
and mellow so that the young tree can establish itself well, and 
send its tender roots deep in the earth, out of the way of the 
plow and cultivator in the future. Loose, fine earth also acts 
as a mulch, by destroying capillary attraction, and thus prevents 
the moisture of the soil from being evaporated. 

Planting the trees, — Whether spring or fall planting is best 
in this climate is hard to say. To plant in the fall and have the 
trees stand in the water-soaked soil during the rainy season, 
does not seem right. But when conditions are proper there are 
many advantages in fall planting. If the ground is well 
drained, and in good condition, and the trees well matured, 
apples can be set with best results in the fall. For these rea- 
sons; the trees will become established during the winter and 
will start to growing in the spring before spring planting can be- 
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gin; tlie early growth thus made will enable the tree to better 
withstand the dry summer which is sure to follow; fall planting 
saves heeling in; and better trees may generally be had by order- 
ing in the fall. The operation of setting the trees needs to be 
done with every care, taking all precautions to quickly get the 
plant in its natural surroundings without injury to it. 

I advise not less than 35 feet apart each way for apples. A 
good safe distance apart allows of many conveniences in work- 
ing in an orchard and by the aided productiveness, arising from 
better tillage, more plant food, more sun, and more water, will 
well pay. 

Cultivation. — ^What has been said concerning cultivation of 
prunes is quite as applicable to apples. It is a safe generaliza- 
tion, to say that an orchard should never be seeded down. Even 
in growing crops in an orchard that may be cultivated, the 
temptation to continue doing so is so strong that the orchard 
sometimes become a minor crop. If necessary to sow grain in 
an orchard, sow it in strips, running one way between the trees, 
allowing room to cultivate between the grain and trees. As a 
temporary expedient an apple orchard may sometimes be thrown 
in bearing by planting it to grain, but this done, it should be 
brought under cultivation the following summer. 

As stated in the prune part of this bulletin, cultivation 
should begin the first year; it should begin each spring as soon 
as the ground is dry enough to allow it; and should be stopped 
in time for the wood to ripen for the winter. 

Since writing the paragraph concerning catch crops for prunes, 
(to which the reader is referred,) my view of the matter has been 
considerably strengthened, and I wish to urge its practice more 
strongly than I did in that paragraph. In a paper written by 
Prof. E. R. Lake for the State Horticultural Society, the value 
of a catch crop was strikingly shown. 

A 25 acre strip in a large prune orchard worked by Prof. 
Lake, was allowed to become covered with a rank growth of 
wild mustard. The crop was turned over, and the following sea- 
son, Prof. Lake says: — '*The soil of this mustard strip remained 
moist and friable all summer through, and with one- third the til- 
lage it presented a more favorable condition for tree growth, as 
shown by the vigor of the trees, than any other part of the or- 
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chard under similar circumstances. The saving in expense of 
tillage can fairly be estimated at $75. oo as we tilled the rest of 
the orchard the past year.*' 

We have quoted this passage simply to show the value of 
such a crop in saving tillage, but there are other effects well 
worthy of consideration, chief of which is, its office in catching 
and holding plant food — both nitrogen and the mineral elements; 
its office in destroying weeds, and its rendering early tillage 
possible. 

The nature of the catch crop must be determined by prac- 
tice in the different localities. Prof. Lake has been growing 
vetches and crimson clover as well as the mustard, but at present, 
prefers the wild mustard which he allows to seed itself. Other 
possible crops are, oats, rye, buckwheat, peas or rape. 

Pruning, — In this short bulletin, it is not intended to enter 
into a general discussion of pruning. The reader is referred to 
the horticultural literature upon the subject, much of which, 
judiciously interpreted, is good, remembering always to prune 
for advantages peculiar to our climate and your particular loca- 
tion. Pruning to produce fruitfulness in Oregon need never be 
given consideration, but, on the other hand pruning to reduce 
the crop by cutting out bearing wood, is sometimes a necessity. 

The height to head is greatly influenced by location. The 
warmer and drier a climate the lower trees should be headed. 
Low heading has many practical advantages, such as ease of 
picking fruit, of pruning, of spraying, and less damage from 
strong winds. But the good health of the tree resulting from 
shading the trunk is the chief merit of the system. In heading 
low the limbs must be trained obliquely otherwise there will be 
difficulty in getting close to the trees with the cultivator. We 
are not advocating for this climate the California method of 
pruning, but recommend a mean between their low heading and 
our high heading, not dispensing, as the Californians do, with 
a central trunk and strong side leaders. 

Self sterile varieties of apples, — The studies of Waite and 
Fairchild in the Agricultural Department at Washington, have 
quite clearly demonstrated that some varieties of apples are 
more or less self-sterile, and that to insure free bearing these va- 
rieties ought to be planted in a mixed orchard. The following 
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varieties are supposed to be somewhat self- sterile: Gravenstein, 
Bellflower, Chenango, King, Spy, Melon, Rambo, Red Astra- 
chan, Roxbury Russet, Spitzenburg, Talman Sweet. The only 
varieties much grown in Oregon that are credited with being self- 
fertile, are Baldwin, and Greening. Remarks made by extensive 
growers of Newtown Pippin lend color to the view that this 
variety is somewhat self-sterile. The matter is one of great im- 
portance to those planting large orchards, and it is deplorable 
that the knowledge upon the subject is so scant and fragmentary. 
We shall be pleased, indeed, at the Station, to have the results 
of any experiments, or any experience that the fruit growers 
may be able to furnish us. The matter we know is receiving 
some consideration in the state, one large grower has top-grafted 
alternate rows in a number of acres in his orchard in order to be 
sure of free fertilization. 

Insects and diseases, — Of all fruits, the apple sufiFers most 
from pests in Oregon. Out of the 128 apple orchards visited by 
the Survey workers this fall, all were affected with apple scab 
and codling moth. A few in Hood and Rogue River valleys 
were but slightly affected, yet the pests were there. Nearly all 
were, or had been affected with green aphis. Woolly aphis wns 
found in 86 orchards; San Jose scale in 74 orchards; and ''canker'* 
in 83 orchards. Various other insects and fungi were found to 
a minor extent. 

Codling moth and apple scab were to be found everywhere 
in the Willammette Valley, and but few orchardists had done 
anything to check either. Exact data concerning the matter 
was not taken, but it is believed, at a conservative estimate, that 
nine- tenths of the apples ^n Willamette Valley were this year 
made unsalable by these two pests. The outlook tor the apple 
grow^er would be bad, indeed, w^ere it not for the fact that those 
who have tried have succeeded in effectually checking both pests 
by means of fungicides and insecticides. The testimony of sev- 
eral growers to the fact that they had saved 95 per cent of a 
crop of sound apples should be reasuring to those who doubt 
the efficacy of spraying. There are many fruit growers who 
still lack information concerning remedies and their applica- 
tion. This is not a proper place for a detailed consideration of 
the subject, but briefly, scab and codling moth may be con- 
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trolled by the following treatment: A spraying with Bordeaux 
mixture should be given for apple scab just before the buds 
swell in the spring. A second one as soon as possible after the 
blossoms drop and a third 12 to 16 days later; a fourth, if desired, 
12 to 16 days after the third. The first spraying for codling moth 
in Western Oregon should be made between June 6th and June 
12th; the application to be repeated about the first of July and 
on late apples again in the latter part of July and about the 
middle of August. Paris green, — i pound to 200 gallons of 
water to be used for codling moth. 

San Jose scale and wholly aphis occasion more loss to the 
apple orchards in the Umpqua and Rogue River valleys than all 
other pests combined. Both do considerable damage in the 
Willamette Valley, the latter especially. The woolly aphis can 
hardly be annihilated since it lives upon both root and top, but 
by constant warfare its numbers may be so reduced that the 
fruitfulness and vigor of the tree, need not be seriously im- 
paired. We have much faith that there will yet be found a 
root, Northern Spy perhaps, that will resist the woolly aphis, 
and that the pest can then be controlled on the branches by 
the caustic washes. 

About half of the fruit growers visited this fall, in whose 
orchards San Jose scale was found, did not know there was any 
scale there. Yet it may be very readily known. A roughish 
appearance of the bark of a tree, or a dark spot with edges dis- 
colored with red on the fruit; in both cases of which upon exam- 
ination a small scale is found, and as a distinction from other 
species of scale, red bloches wherever branch, leaf, or fruit has 
been stung, are the distinguishing marks. For San Jose scale 
the lime, sulphur, and salt mixture has given the best satisfac- 
tion in this- state. 

I believe almost ever>' orchard I have visited in Oregon, is 
affected with green aphis. The pest is a most grevious one, and 
like the woolly aphis there seems to be no way of annihilating 
it. Constant spraying with kerosene emulsion, or strong to- 
bacco decoction, are the remedies to keep its numbers reduced. 

At present we cannot say much about the '*canker*' that is 
causing so much trouble in the young apple orchards. Knowl- 
edge concerning it is scant and fi-agmentary, — to be much 
added to, we hope, before another season. * 'Canker*' is a fungus 
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which spreads from a small infected spot in the bark of a tree to 
large areas, finally killing the tree. The only known remedy is 
to cut it out, — ^the sooner the better of course, and wash the 
wound with Bordeaux or a solution of copper sulphate. A 
spraying in the fall after the leaves have fallen will kill many of 
the spores of the fungus. 

There are numerous rusts, mildews, and rots that affect or- 
chards to a minor extent, but all these, at present, we 
think, will be kept in check by the fungicides that should be 
used for the more prevalent diseases. 

Varieties. — ^There are practically, for commercial purposes, 
but seven varieties of apples grown in Oregon: These are, in 
order of choice as given by the fruit growers interviewed, and I 
believe in order of acreage of orchards visited: Spitzenburg, 
Ben Davis, Yellow Newtown Pippin, Baldwin, Red-cheeked 
Pippin, and Northern Spy. Only a few varieties of apples 
should be grown in a commercial orchard and these should be 
selected with special reference to their growth and productive- 
ness in a particular location and to the market for which they 
are destined. Yet it seems to me that Oregon apple growers 
could well enlarge upon the number of varieties grown, not as 
individual growers, but as a whole. All ought not to grow so 
nearly the same varieties. Fameuse, Canada Red, Greening, 
Swaar, Roxbury Russet, Wagener, and Wealthy, are all good 
apples and offer a greater choice of varieties. 

I think growers are making a mistake in planting so many 
Ben Davis apples. While the Ben Davis bears at an early age, 
is very productive, and is handsome in appearance, yet the qual- 
ity is wretchedly poor, and in many markets where this has been 
found out the}' will not no^v sell well, and this dislike will of 
course grow. Moreover, the apple growers in Missouri, Arkan- 
sas, and Nebraska, are growing Ben Davis more than any other 
variety, thus preventing Oregon growers from finding any mar- 
ket at all in the East for the Ben Davis. 

In Rogue River and Hood River valleys where the fruit ma- 
tures earlier than in other sections of the state, a few apple 
growers will find it profitable to make settings of summer and 
fall apples. These apples are in demand in northern markets 
and facilities are good in both the valleys named for reaching 
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the selling places. Of course such apples come in direct compe- 
tition with other autumn fruits, peaches and grapes, so that the 
demand for them is in this way limited, and commercial or- 
chardists will not find them worth their attention unless they 
are sure of a special market. Good apples for such a trade are: 
Red Astracan, Gravenstein, Yellow transparent, Early Harvest, 
Chenango Strawberry, King, and Duchess of Oldenburg. 

Sonu New Northwest apples.— ^h^ Report of the U. S. Po- 
mologist for 1894, describes several promising new apples from 
the Pacific Northwest. Among these are; 

Almqta. — A large pale yellowish green apple, stripped and spkshed 
with crimson; conical iu shape, somewhat ribbed; flavor mildly sub-acid; 
quality good; season autumn. Originated with C. R. Mays, of Pullman, 
Washington. 

Blackwood. — Si«e medium; shape roundish conical. Color light 
^reen with brownish blush in the sun; dots conspicuous, russet, raised; 
flesh yellow with a dark core line, tender, juicy; flavor, mildly sub-acid; 
quality very good; season winter. Originated with M. L. Smith of Farm- 
ington, Wash. 

Coi,FAX. — ^Very large; shape roundish oblong; stem an inch long, slen- 
der; color bright yellow, stripped and splashed with crimson; dots numer- 
ous, minute; flesh yellowish, firm, crisp, juicy; flavor sub-acid; quality 
good; better for cooking than desert; season winter. Originated with Nel- 
son Davis of Colfax, Wash,, in 1886. A seedling of Rhode Island Greening. 

KUCKITAT. — Size large; shape round, ribbed; stem stout and fleshy; 
surface .c'mooth and glassy; color yellow marked with carmine and striped 
with crimson; dots minute to medium, yellow and russet, indented, flesh 
yellow, coarse grained, tender, moderately juicy; flavor mildly sub-acid; 
quality good; season winter. Originated with H. C. Cook, White Salmon. 
Wash., about 1876. 

StepTOE. — Size large; shape roundish, slightly ribbed; stem long slen- 
der, fleshy at the connection with the fruit; surface smooth, oily; color 
pale yellow; dots variable, grayish to brown; flesh yellow, fine grained, 
crisp, juicy; flavor sub-acid; quality very good; season early winter; tree a 
strong grower and good bearer. Originated with John R. Reavis, Spokane, 
Wash., about 1882. 

Yakima. — A Baldwin seedling now quite well known in Oregon. A 
winter apple, in appearance much like the King, in flavor like the Baldwin. 
The Yakima is finding considerable favor. 

While visiting orchards with Mr. A. H. Carson in Southern 
Oregon last fall, Mr. Carson called my attention to some remark- 
ably fine Spitzenburgs in a certain orchard. Across the road, 
at a little distance, we visited another orchard growing in a difier- 
ent soil and under different conditions. At the first glance we 
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hardly knew the firuit. Close examination showed them to be 
Spitzenburgs but greatly inferior to the first; possibly from the 
same nursery row as the others, however. What was here so 
strikingly shown we found true throughout the whole state. 
The character of the fruit changes, in Oregon with soil, topogra- 
phy and all conditions affecting the gro^'th of fruit, to an extent 
not dreamed of by one accustomed to Eastern fruit growing. The 
thought to be derived from this is, that the variety of apples to 
plant is a local question. Every fruit grower must settle it for 
himself. When an error is made, top-grafting is the only remedy. 

Profit and loss sometimes a matter of using the whole product 
of an orchard. — Some years even the best orchards will contain 
such an ill assorted lot of fruit that the profits are small or none 
at all. There are also many orchards from which the product is 
never taken. Last fall the writer saw tons and tons of fruit rot- 
ting on the ground that might well have been utilized as evapo- 
rated fruit or in making cider, jelly, apple butter, or vinegar. 
These products are all salable at prices that will very materially 
help in making an orchard profitable. A fruit grower who does 
not make use of every possible means of profit is neglecting his 
opportunities and has no right to say that **fruit growing does 
not pay.'* Every fruit-growing community should have an es- 
tablishmetit, either private or cooperative, to work up the fruit 
that heretofore has been waste product. 

Strains of Varieties. — Part of the variance in apples in 
Oregon may be explained from the fact that there are so many 
strains of different varieties. This has been brought about no 
doubt, largely, from their being introduced from so many differ- 
ent sources. The practical point here is that all tre\*s should be 
propagated from the best strains. This brings us to another 
matter which can be best brought out by quoting from L. H. 
Bailey of Cornell University: 

***// is probable that many trees fail to beai because propagated 
from unproductive trees. — We know that no two trees in any or- 
chard are alike, either in the amount of fruit which they bear or 
in their vigor and habit of growth. Some are uniformly pro- 
ductive, and some are uniformly unproductive. We know, too, 
that cions or buds tend to reproduce the characters of the tree 
from which they are taken. A gardener would never think of 



Digitized by 



Google 



87 
taking cuttings from a rose bush or chrysanthemum or a carna- 
tion which does not bear flowers. Why should a fruit-grower 
take cions from a tree which he knows to be unprofitable? 

The indiscriminate cutting of cions is too clumsy and inex- 
act a practice for these days, when we are trying to introduce sci- 
entific methods into our farming. I am convinced that some 
trees cannot be made to bear by any amount of treatment. They 
are not the bearing kind. It is not every mare which will breed 
or every hen which will lay a hatfuU of eggs.** 




A FEW NOTES ON PEARS IN OREGON. 

HE following notes on pear growing are writ- 
ten with particular regard to conditions in 
Western Oregon. All the information possi- 
ble concerning pears was gleaned in the Sur- 
vey last fall, but such information was scant 
and fragmentary because of there being but 
few commercial pear orchards, as yet, in the state. The old pear 
plantations are seldom more than scattered plantings about the 
farm yard and along the road-side. Most of these trees were of 
poor varieties and have outlived their usefulness. In the last 
few years, however, a new interest in pear growing has been 
awakened by a demand from the East, for our quite superior 
pears; this interest has been stimulated no doubt by the some- 
what phenominal profits made in a few of the existing commer- 
cial orchards. 

As yet it can scarcely be said that pear growing can be 
termed an industry, there being only a few thousand acres of 
pears in the state. There is every reason to believe that there is 
profit in the fruit if growers are careful to inform themselves 
concerning all phases of growing and handling it. The acreage 
is sure to increase. Rogue River pears ship better, because of 
firmer texture, than pears grown elsewhere in the state, and 
in Rogue River pear growing might well be made a special in- 
dustry. It is well that there be centers for growing fruits, since 

« Bulletin io7, Cornell Experiment Station. 
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scattered plantations make uncertain amounts of fruit, and buy- 
ers will not buy so confidently as they would were the plantations 
grouped. 

It will not be necessary to enter into many details of the cul- 
tivation of the pear, because the remarks respecting the apple 
will apply almost equally for the pear. 

Land, — The best land for pears is a deep, mellow, clay loam; 
or at least the body of the soil should be clay — ^not hard clay 
which bakes in the furrows, but that which contains vegetable 
matter and crumbles under cultivation. Sandy gravelly lands 
are too deficient in water for the pear. In preparing the land it 
is important to plow it deep and fit it with great care so that the 
roots may go deep where they may obtain a liberal supply 'of 
water, for pears must not feel the efiFects of drouths. Flat lands 
with the subsoil close to the surface should be well tile drained 
before pears are set upon them, otherwise a weak, unhealthy 
grc'Wth, much subject to disease, and a poorer quality of fruit 
will be the result. 

Distance. — Pears live to a good old age and attain a large 
size, and while their limbs do not spread comparatively far, yet 
their roots reach a long distance, so the trees must be given 
plenty of room. I should say pears ought not to be planted less 
than 22 feet apart. Even at this distance in old orchards I have 
seen trees with their branches interlacing, the trees in a pyra- 
midal form at that. All orchard operations, — cultivation, spray- 
ing, and hai*vesting, are made so much easier and the quality of 
the fruit is so improved by roominess that the loss in number 
of trees is well made up. 

Caring for the trees. — Pears should be given the same tillage 
recommended for apples. It is generally thought that pears, 
more than all other fruits may be neglected in the matter of till- 
age, or that they will do well in sod, but no fruit responds more 
quickly to tillage than the pear. This is largely because the 
fruit, to reach its full capabilities, require a great deal of water. 
The moisture of the soil is well conserved only when good till- 
age is given. It is therefore especially important that cultiva- 
tion be begun early in the spring, and that it always be given as 
soon after a rain as possible. In the Willamette Valley climate, 
trees are quite apt to make a weak willowy growth that is much 
subject to blight and other diseases; so it is quite important that 
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cultivation be stopped when the tree has completed the required 
growth. As with apples and prunes I shall recommend that a 
cover crop of some rank growing grain be sown at this time to 
force the trees to ripen their wood. The crop plowed under in 
the spring, will more than repay for itself in fertility added to 
the soil and expense saved in tillage during the season. 

Pf urting, — A pear orchard will require but little priming 
after the trees have been made to assume the desired shape, 
which ought to be accomplished in the first four or five years of 
the tree's life. My ideal pear tree is one with a low, spreading 
head, with a trunk about three feet high, and with a top consist- 
ing of from three to five main branches rising obliquely from 
the trunk thus assuming the shape of a somewhat pjrramidal 
apple tree rather than the usual spire shaped pear tree. 

There are several important advantages gained from this 
form of tree. First the low spreading head shades the stem and» 
main branches from the hot sun and winds which causes their 
bark to crack and split, thus admitting germs of blight, and 
**canker.** To obviate this difiiculty is a great point in favor of 
this style of a head. Second, if allowed to grow upright with- 
out any checking, the limbs reach the height, in old age, of 40 
or 50 feet, and since the fruit is mostly borne near the extremi- 
ties of the limbs, it can be gathered only by the use of long lad- 
ders, thus making harvesting a difiicult matter. A third advan- 
tage is, the trees can be better sprayed. A fourth is the ground 
is better shaded and more moisture is retained. 

Diseases and insects. — Pear diseases and insects are so many 
of them common to the apple, that it only needs an enu- 
meration of them here, to serve to call attention of pear growers 
to them. There are a few pests of the pear not found on the 
apple and of these a short description will be given. 

The apple scab is unquestionably the worst pear pest in this 
state. It is particularly abundant in Willamette Valley. The 
only treatment is to spray with the Bordeaux mixture as for scab 
on apples. The apple moth is not quite so bad on pears as on ap- 
ples but is nearly so. It is readily checked by the treatment for 
the apple, — spraying with Paris green. A)JMNlMriwi§ ^ ^^d on 
pears as apples and San Jose scale worse perhaps. The caustic 
sprays are the remedies. * 'Canker'' should be cut out as soon 
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as discovered and the trunk of the tree washed with a solution 
of copper sulphate. 

Pear blight scarcely needs description. It is well known by 
all pear growers, and yet the records of the Horticultural Sur- 
vey show that it was present in nearly every pear plantation vis- 
ited. It is presumed that the reader knows that the disease is 
caused by a bacillus and is as contagious in an orchard as diph- 
theria is in the human family. Only the most drastic measures 
will keep this disease in check. Safety lies in cutting it out as 
soon as discovered. When the disease has made some headway 
this seems harsh and entails some labor, but cutting it out is 
the only way to save the orchard. 

The pear mite, Phytoptus pyri, is a most 'pestiferous insect 
in this state. Last season it was abundant ever>'where. Prof 
Washburn has described it in a previous bulletin from this Sta- 
tion so it heeds no detailed description. It is an insect so mi- 
nute that it can be seen only by the aid of a lens. It works m 
the leaves on which it raises a great number of minute, black 
blisters. There is no specific remedy for the pest. All badly 
diseased leaves and branches should be removed and burned. 
In the fall when the insects are migrating, a caustic wash would 
probably kill great numbers of them. 

Pollination. — It is now an established fact that many pears 
to bear well must receive pollen from another variety blooming 
at the same time. The following varieties are said, by Waite, 
of Washington, to bear freely standing alone: Bosc, Duchess, 
Flemish Beauty, Tyson and White Doyenne. Those said to be 
somewhat self-sterile, and they include some of our most pro- 
fitable commercial varieties, are as follows: Anjou, Bartlett, 
Boussock, Clairgeau, Clapp's Favorite, Columbia, Easter Beurre, 
Grey Doyenne, Howell, Jones, Lawrence, Louise Bonne de Jer- 
sey, Mt. Vernon, Pound, Sheldon, Souvenir du Congres, Super- 
fine, Colonel Wilder and Winter Nelis. The Bartlett, Clapp's 
Favorite, Flemish Beauty and Seckel, bloom at about the same 
time, so that in planting the Bartlett it is easy to select a variety 
to fertilize it. But with the other prominent commercial varie- 
ties the task is mot so easy. Mr. Coote, at this Station has made 
some extended observations along this line for several seasons, 
and with this season to verify them he hopes to be able to tabu- 
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late the Wooming periods of the leading varieties of not only 
pears but of other fruits as well. We shall be glad to have the 
cooperation of all fruit growers in settling this question. 

Varieties. — Bartlett and Winter Nelis are the favorite pears 
in Oregon and they reach their highest perfection in this state. 
Both are too well known to need description. We recommend 
them for home and market use. The question of varieties of 
pears is a local one, as it is with most fruits, and every grower 
must settle it for himself. Many good varieties of pears have 
not been tested thoroughly in Oregon yet, and in the following 
brief descriptions, the qualities given these varieties are those 
generally ascribed to them. 

T3Son and Seckel are the favorite summer pears. Both are 
nearly free from blight; ship well; grow well; and look well. 
Though both are highly flavored, the Tyson is perhaps the better 
and is the handsomer one of the two. 

For a fall pear, the Bartlett is, of course, the favorite. Its 
principal defect is that it generally yields only a partial crop in 
the **oir' year. Clapp's and Flemish Beauty are second and 
third to Bartlett. Neither ship as well as the Bartlett. Shel- 
don is one of the best of the fall varieties. Beurre Bosc and 
Beurre Clairgeau are special favorites with some growers in Ore- 
gon. The former is a large, russety pear with a long neck; well 
flavored, melting and delicious. It ripens the first of October. 
It is a fairly good shipper. Beurre Clairgeau is yellow, 
shaded with red; well flavored; the tree grows well and is an 
early and prolific bearer; good for the market because it ships 
well; ripens in November. 

Garber, Kiefitr, and Le Conte are good for quantity and that 
is about all. A good price may be received for them at first, 
but the public wdll not be long imposed upon by fruit as 
tasteless and insipid as Garber, Kiefier, and Le Conte pear, and 
Ben Davis apple. All three of these pears are wonderfully pro- 
lific, and are quite free from blight. It is said they can well, 
and that they are fairly good when cooked. Considerable 
money is being made with them at present in some parts of the 
South. 

In flavor, keeping and shipping qualities, the Winter Nelis is 
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far the best winter pear. It is, however, oftentimes a shy bearer 
and tender in growth. The tree has no beauty to recommend it. 
The Lawrence is one of the best late pears. The tree is ver>' 
hardy, and an early and abundant bearer. Anjou is another 
good winter kind that will sell in any market. 

U. P. HEDRICK. 
Corvallis, Oregon, Feb. i, 1896. 
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FUNGICIDES FOR 1896. 




U. p. HEDRICK. 



--HE fungous diseases of fruit trees . have 
received attention in so many publications, 
that it is no longer necessary to give de- 
tailed descriptions of them. But spray- 
ing methods change from year to year, 
the results, in the aggregate of preceding years, being a guide 
for the current year. The purpose of this bulletin, then, is to 
bring the latest information concerning fungicides before the 
fruit growere of Oregon. First of all, however, I shall make 
some observations that occurred to me while making a somewhat 
extended survey of the fruit interests in the valleys of Western 
Oregon during the past fruit season. 

Why spraying so often fails in Oregon.-^-QiSM: of the prime 
causes for the failure of spraying in Oregon is, as I conceive it, 
that Eastern methods of applying remedies have been relied up- 
on too much. We have conditions in Oregon that are all our 
own, and only our own experience can be a proper guide. The 
same remedies will destroy the same pests that they do in the 
East, but there should be a radical difference as to the time to 
apply them, the strength of the solution, and the number of ap- 
plications. A second cause of fiailure is that there are:- 

Too many femedies. — The State Experiment Station, the 
State Board of Horticulture, the horticultural press and various 
commercial enterprises have recommended various chemical 
compounds and mixtures, much to the confusion of the fruit 
growers. This is not meant as a criticism but attention is called 
to the fault that a step may be taken toward remedying it. The 
Experiment Station recommends a movement, and is ready to 
take the initiative in it, that will reduce the number c»f remedies, 
and the complexity of their application, and that will evolve a 
few, simple, cheap, and eflfective fungicides and insecticides. 
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EXPERIMENT No. i. 

CONDITIONS SURROUNDING THE EXPERIMENT. 

In this experiment, sheaf wheat was fed to a lot of pigs with 
the view of testing its merits, as compared with a mixture of 
grains. Twelve pigs, which had been running on a stubble 
field since harvest, were selected for the experiment. The pigs 
were placed in two lots of six pigs each, and the work begun 
September 3rd. The pigs were nearly pure bred Berkshire, — 
the fraction of impurity being Poland China. 

In weight and in all other characteristics, which could be 
determined by observation, the lots were very evenly balanced. 
The age of the pigs, when the feeding began, was about eight 
months. For weights of the pigs, the reader is referred to Table 
No. I. showing results by periods. The feeding will be dis- 
cussed under the heads of Lots i. and 2. Lot i, being the pigs 
to which were fed the mixture of grains, and Lot 2. the ones to 
which the sheaf wheat was fed. The pigs were fed twice daily, 
at eight o'clock in the morning, and five o'clock in the evening. 
Each ration was weighed; and the mixed ration was soaked in cold 
water fi*om nine to fifteen hours. The pigs were given the use 
of a small yard, until the ground became muddy, when they 
were confined to the pen. The pens are built with two com- 
partments, and are provided with plenty of clean straw for 
bedding. It is just as important to keep a pig in clean com- 
fortable quarters, as any other kind of stock, if the best returns 
in quantity and quality of product are realized. Charcoal and 
ashes were in the pens continuously, and salt was mixed with 
each feed of chopped grain, and was given to the sheaf wheat 
lot at regular intervals. 

For the purpose of answering inquiries, in which people 
have expressed a doubt, as to the advisability of feeding salt to 
pigs, we would say that salt will not injure pigs; but on the 
other hand is relished by them, when fed regularly and not in 
excessive quantities. Plenty of clean water was given the pigs 
of each lot. Those fed on sheaf wheat drank considerable 
water. No more perhaps than those fed on chopped grain; but 
the latter, took a lage portion of theirs with their feed. 

The pigs were weighed every 14 days, and were weighed 
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two days in succession at the same hour each day. The mean 
of the two weij?ht3 was taken for the record. There has be^n 
some criticism upon single daily weights being recorded. The 
criticism is just, no doubt, and one which every experimenter in 
stock feeding should heed; but, in case of the pigs in this exper- 
iment, and four others, in another similar experiment, which 
were weighed three days in succession, and the mean taken, 
there was very little variation. With very few exceptions, the 
daily weights did not vary more than the amount of daily gain. 
These exceptions however, were sufficient to warrant the extra 
pains of making several weights and taking a mean, rather than 
to publish the single daily weight. This is especially important 
in experimental work. 

RESULTS. 

The results are given in table No. I, in periods of 14 days 
each. A summary of results is found in table No. II. 

Lot I was fed a mixture, made up of 3 parts chopped wheat, 
I part shorts and i part ground oats. The chopped wheat was 
valued at $16.00 per ton, shorts $11.00, and oats $10.00, making 
the mixture $13.80 per ton. 

This lot made a very rapid gain the first period, making 
over 3.4 tbs. per day. This is probably due to bringing 
the pigs in, from the stubble pasture, where they had not re- 
ceived such a liberal diet. The second, and all subsequent peri- 
ods the gain is less The average daily gain for the whole time, 
for each pig, was 2.68 pounds. This is shown in table giving 
summary. For large pigs this is a very fair increase. 

The amount of food to make a pound of gain increases 
gradually, from the first period to the last, except in the 2d pe- 
riod, where there is a sharp rise owing to the falling off in the 
gain. The pigs were fed a little too much at the outset, so that 
during the second period they got '*off their feed " The aver- 
age amount of food to make a pound of gain is 4.17 pounds. 
This is the most favorable result that has been reached in our 
pig feeding experiments. 

The average cost of producing a hundred pounds of live 
weight, without reckoning the cost of labor, is $2.88. This 
leaves a margin of profit, when pigs sell for 3 cents on foot, the 
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price paid for this lot, at the close of the experiment. The 
profits would have been greater, if the pigs had been sold a 
month earlier. 

As regards lot 2, or those fed on sheaf wheat, the results are 
not so favorable. These pigs were fed on sheaf wheat which 
had been cut and bound in the ordinary way with a binder. 
The grain was cut as high as the binder could be operated, yet 
the sheaves contained a large amount of straw. Several samples 
were threshed, and an average made of the yield of grain to 
straw. It was found that the wheat yielded 35 per cent of grain, 
or a trifle over one-third. The wheat was weighed in the sheaf 
and thrown to the pigs, at the same time that the other lot was 
fed. 

During the first period the pigs in this pen gained 74 pounds 
against 288^ gained by lot i. They consumed 1360 pounds of 
sheaf wheat, which contained 476 pounds of grain. This is 
288 pounds less, than lot i consumed of the mixture, although 
the pigs in both cases were given all that they would eat. In 
the one case, it required 2 . 6 pounds of grain to make a pound 
of gain, while in the other it took 6.43 pounds of grain. A 
bushel o wheat at this rate produced 9.33 pounds of live 
weight, while 60 pounds of the mixture produced 22.7 pounds 
of gain. 

The cost of producing a pound of gain in lot 2, was 4.28 
cents, while in lot i, it only cost 1.83 cents. The cost of pro- 
ducing a pound of gain, in lot i, gradually increases through 
the periods, making an average cost, during the whole time of 
4.96 cents, while the average cost in lot i was 2.88 cents. 

It required 7.44 pounds of grain in the sheaf to make a 
pound of live weight, while it only required 3.97 pounds of 
the mixture to make a pound of gain. Then 60 pounds of 
wheat in the sheaf, made 8.06 pounds of live weight, while 60 
pounds of the mixture made 15. 11 pounds. At three cents 
per pound live weight there would be a difference, in favor of 
the mixture, of 21 cents per bushel. This will pay for the 
threshing and grinding even under adverse circumstances. 

SOME OBSERVATIONS. 

I . — It was plainly seen, that the pigs fed on sheaf wheat 
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did not relish their food. This interfered very materially in ob- 
taining good results. An animal will not make rapid gains in 
flesh, when it is compelled to work for its food. This is 
especially true of the pig. The pigs worked from three to four 
hours daily, in getting their food from the straw. In case o 
other animals this might not be as apparent, for they might 
require some of the coarse food along with the grain, and hence 
would not separate the wheat from the straw and chaflF. The 
pigs fed on the mixture would eat their ration in a few minutes, 
and then lie down; and hence all the food consumed became 
effective in the production of fat. On the other hand in lot 2, 
rapid assimilation was prevented, by length of time employed 
in securing the food. 

2. — Much of the grain eaten by the pigs fed on sheaf wheat 
was found whole in the excreta. It was not masticated. The 
amount found whole in the excreta, was not as great as when 
pigs are fed on clean threshed grain; but there was enough to 
account for considerable of the loss in the weights. 

3. — The pigs fed on sheaf wheat were not quiet in their 
pens. Their appetites seemed to never be fully appeased. 
Hence, they were in constant expectancy for something. This 
unrest prevented the proper digestion and assimilation of the 
food received. 

4. — More time is required in caring for animals fed in this 
way, in clearing the straw from the pens. 

5. — The feed can not be stored in as small quarters as the 
threshed grain. Mice, rats, and other vermin will destroy more 
of the wheat in the straw than when threshed and properly 
stored in bins. 

These are some of the points noted during the process of 
the experiment, and while some of them might be obviated, 
they seem to us to be serious objections to feeding pigs on 
sheaf wheat 
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TABLE No. I. 






; i ' . ^ 


Results by periods of 


Weight'weight £ 


14 days each. 






1 Sept. 3. 1 Sep. 17. fl Remarks. 

•s . 


1st period Lot i 


II 


' L^ _ ^ _ _ 

224 >^ 1 276^ 52 iChop*d wheat $i6,ooper ton 




12 


1 i86>^ j 241 54,54 Shorts, lii.oo per ton. 




13 


1 169 1 215 . 1 46' |Oats, I10.00 per ton. 


1 


14 


200 1 240 , 40 Mixture, I13.80 per ton. 




15 


1 187K 239 ! 52>4' 




16 


154K ! 198 43>4 


Total gain 




1288^, 


Amt. food consumed. 


• .••• 


i I764 1 


Food for I ft). gainJ 





1 2.64, 


Cost loo lb. gain 


J-""_ 


...........I...........'|r83 






Sept 17. Oct. 1. 


2d period, Lot I 


II 


1 V^fi 1 309 1 32>4| 




12 


1 241 266 25 


1 


13 


215 1 237 |.22 1 




14 


; 240 264 ; 24 


1 


15 


1 239 269 1 30 


1 


16 


198 220 : 22 


Total gain 


..... 


Uss'A 


Amt. food consumed 




1 780 


Food for I lb. gain..., 




! , ' 5.01 


Cost loo lb. gain t 




1 I3.46 






Oct. I. Oct. »5. 


3d period, Lot i 


II 


309 


350 1 41 , 




12 


I 266 


318- ! 52 ' 


1 


13 


237 


275 1 38 ' 




14 


1 264 


306 : 32 , 




15 


: 269 


320 1 51 1 




16 


220 259 1 39 


Total gain 




; '253 ' 


Amt. food consumed 


..... 


, 980 


Food for I lb. gain... 




1 T87! 


Cost 100 lb. gain 




Oet. 15. Oct. 29. 


4th period, Lot i 1 


II 


350 i 385 ; 35 


1 


12 


, 318 '352 1 34 


1 


13 


275 ; 310 35 , 




14 


1 306 I 335 1 29 ' 




15 


320 • 1 357 , 37 I 




16 


1 259 '294 ' 35 ' 


Total gain ' 




' i ,205 


Amt. food consumed 




i I1063 


Food for I lb. gain...' 




, , 5.18 


Cost 100 lb. gain 




'fe.57 
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"7 



Sheaf Wheat. 



1st period, Lot 2.. 



Total eain *. 

Amt. sheaf wheat fed . 
Amt. grain in wheat. |. 
Grain for i lb. gain^.J. 
Cost of 100 lb. gain...'. 



^ 



5 
6 

7 
8 

9 
10 



Weight 
Sept. 3. 



173 
154 j^ 
261 
186 
163 



Weight' 
Sept 17. Gain. 
. Ibe. 



I 



Rbmakks. 



202 

189 
169 
265 

200 

177 



I2K 

16 j 

4 

I3>4' 
14 1 
.... 74 

.... 1360 ; 

••• 746 '35 P«r cent, of sheaf wheat. 

... 6.43' 

.... $4.28 Wheat 40 cents per bushel. 



Sept. 17. OcL I, 



2d period Lot 2 i 5 

1 ; 

1 8 

' 10 



Total Rain |.. 

Amt. sheaf wheat fed;. 
Amt grain in wheat. . 
Orain for i lb. gain...|. 
Cost for 100 lb. gain..'. 



202 

169 
265 
200 
177 



213 

aoi 

174 
279 
209 
187 



II 
12 

5 

14 

9 

10 

61 

1300 
455 
I 7.46 
$4.96 



Oct t, Oct. 15, 



3d period. Lot 2.. 5 

16 
7 
8 I 

^ i 
1 10 I 

Total sain 

Amt sheaf wheat fed 

Amt grain in wheat! | 

Grain for i lb. gain...! \ 

Cost of 100 lb. gain..^ 



213 

201 

174 
279 
209 

187 



222 

2X2 

184 

226 
200 



I 9 I 

! II I 

I 12 ! 

I 17 
I 13 . 

I 72 i 
1400 ' 
I49O I 
, 6.80 i 



Oct 15, Oct r. 



4th period. Lot 2 5 

6 

: 7 
: 8 



Total eain.... 
Amt sheaf wheat fed . 
Amt. grain in wheat . 
Grain for i lb. gain... . 
Cost of 100 lb. gain.. . 



222 
212 

184 
291 
226 
200 



231 
225 
195 
303 



9 
13 
II 
12 



. 60 
.1620 
.567 
. 9.45 
.I6.30 
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TABLE No. HI. 

SUMMARY. 

Total gain Lot i, from Sept. 3, to Oct 29 902 lbs. 

" IvOt2 " " " 267 *• 

Gain of Lot I, over Lot 2. 635 ** 

Total food consumed by Lot i 3587 " 

Amount of sheaf wheat fed to Lot 2 5680 ** 

Amount of grain in wheat 35 per cent, or 1988 '* 

Amount of grain for i pound of gain, Lot 1 3.97 " 

Amount of grain for i pound of gain. Lot 2 7.44 '* 

Average daily gain Lot i 2.68 ** 

Average daily gain Lot 2 79 ** 

Cost of I pound of gain Lot i 2.88 cents. 

Cost of I pound of gain Lot 2 4.96 ** 

Gain from 60 pounds of grain Lot i 15. 11 

Gain from 60 pounds of grain Lot 2 8.06 lbs. 

At 3 cents per pound live weight, the difference in 

favor of 60 pounds of the miscture is 21 cents» 

EXPERIMENT No. 2. 

OBJECT OF THE EXPERIMENT. 

This experiment was carried on for the purpose of com- 
paring the feeding value of wheat in the sheaf with pure 
chopped wheat. In the first experiment the object was to 
compare wheat in the sheaf with an economical mixture of 
grains. In this experiment economy of food is not so much 
considered, as a comparative test of wheat in the two forms. 

There is a tendency among farmers, since wheat has become 
a common food for stock, to feed wheat alone rather than to 
make a mixture with other grains. In this experiment, and in 
others reported in previous Bulletins, we have shown quite 
clearly that a mixture is more economical. Oats, when ground 
and combined with other finer grains, are very good for pig 
feeding, and are economical, especially when the price falls so 
low as during the past season, 

CONDITIONS OF EXPERIMENT. 

Four cross bred Berkshire- Poland-china pigs were selected 
for this work. They were of the same litter, and were very 
uniform in weight and external conformation. In three of 
them there was only four pounds of diflFerence in weight, while 
the fourth was 13 pounds heavier than the lightest one. The 
pigs were four months old when the feeding began. They were 
farrowed April 8th. The feed, previous to the time of experi- 
mental feeding, and after the weaning period, which was at 
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about eight weeks of age, consisted of shorts and water. The 
pigs were confined to the pens and yards, the same as those in 
experiment No. i . The feeding was conducted as in the pre- 
vious experiment. The pigs were fed twice each day, at eight 
in the morning, and four in the evening. The chopped wheat 
was soaked from 8 to 12 hours, before feeding. Ear tags num- 
bering I, 2, 3, and 4., were inserted and these numbers are 
followed in the tables giving weights by periods. The pigs 
were weighed every 14 days; and they were weighed three days 
in succession, and a mean of those weights taken for the record. 
They were weighed the day preceeding the 14th. day, on the 
14th day, and the day following. 

RESULTS. 

The results are given in periods of fourteen days each, as 
seen in tables 4 and 5. Tl^f results are summerized in table 6. 
During the first period, lot i , those fed on sheaf wheat, there 
was an actual falling oflf of three pounds in weight. This is 
partially due to the fact, that the pigs did not take well to the 
feed, only consuming 3 pounds a piece per day. The pigs 
were not as contented, as those in pen No. 2. In pen No. 2, 
there was a gain of 26 pounds during the same period. As the 
experiment progressed the pigs became better accustomed to 
the sheaf wheat, and made slight gains, until the end of the 
experiment. The total gain in live weight made by lot i, was 
346 pounds in 126 days, or .6 of a pound per day. I/>t 2 made 
a total gain of 592 pounds in 126 days, or 1.56 pounds per day. 
This is not as great a gain per day as might have been made 
by a mixture of grains, basing our opinion upon previous ex- 
periments. In experiment No i, reported in this Bulletin, it 
will be seen that the daily gain far exceeds that made in this 
experiment, especially by those fed on the mixture. While a 
portion of the increase in gain, in experiment No. i might be due 
to individual characteristics, yet a large per cent of it can only 
be accounted for in a better prepared ration. The sheaf wheat 
fed to lot I, weighed 3319 poands, and 35 per cent of this, or 
1 161 .6 pounds, would represent the grain in the sheaf. Lot 2, 
consumed 1871 pounds of chopped wheat. This makes 7.54 
pounds of grain, to produce a pound of live weight, in lot i , 
and 4.74 pounds of grain in lot 2. Valuing the chopped grain 
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at $i6. oo per ton, and the wheat in the sheaf at 40 cents per 
bushel, or $13.46 per ton, the cost of food consumed by lot i, 
would be $7.74, and $14.96 in case of lot 2. At this rate the 
cost of making lOo pounds of gain in live weight in lot i, was 
$5.00, and in lot 2, $3*80, A bushel of wheat in the sheaf 
produced a gain of 7.95 pounds, while a bushel of the chopped 
grain made 12.65 pounds gain in live weight. This makes a 
difference, in favor of the chopped grain, of 4.70 pounds, which 
at 3 cents per pound, the price paid for pork on foot, would 
amount to 13 cents. This is a sufficient margin to more than 
pay for the threshing and grinding. 

There is another consideration in feeding the sheaf wheat, 
viz. — ^that the pigs are very poorly fitted for market, when thus 
fed. The pigs fed on sheaf wheat in this experiment, would 
not bring as much as those fed on chopped grain, by % cent 
per pound. The pigs were not well filled out; they were lank 
and lean, better fitted for racing than for the packing house. 
The small amount of gain made by them, was largely bone, 
muscle, and sinew, rather than adipose tissue. 

From observations and facts, obtained in both of these ex- 
periments in feeding sheaf wheat to pigs, we are led to conclude 
that: 

1 . Pigs do not like sheaf wheat. 

2. The wheat is not well digested. 

3. It cost more to put on fat with shea wheat than with 
ground grain. 

4. That a proper mixture of grains will give better results 
than a single grain. 

5. The animal can be better matured when fed with ground 
grain. 

6. More rapid gains can be made with ground grain than 
with grain in the sheaf. 

7. The animal product will command a higher price, when 
the animal has been fed on ground grain, because it will be bet- 
ter matured. A fat hog is worth more in the market than 
a lean hog. 



Digitized by 



Google 



i2i 



TABLE NO. IV. 

Fed on sheaf wheat Wheat 40 cents per bushel in sheaf. 
RBSUI,TS BY PKRIODS OP 14 DAYS. 
No. of 

1st period Lot 1 1 

" Lot 1 2 

Total gain 

Grain connsumed 

Cost of food 

2d period, Lot i i 

2d period, Lot i 2 

Total gain 

Grain consumed 

Cost of food 

3d period, Lot I i 

3d period, Lot I 2 

Total Gain 

Grain consumed 

Cost of food 

4th period, Lot i 4.... i 

4th period, Lot i 2 

Total gain 

Grain consumed 

Cost of food 

5th period, Lot 1 1 

5th period, Lot I ,. 2 

Total gain 

Grain consumed 

Cost of food , 

6th period, Lot i..... i 

6th period, Lot i 2 

Total gain 

Grain consumed 

Cost of food 

7th period, Lot I 1 

7th period, Lot 1 2 

Total gain 

Grain consumed 

Cost of food 

8th period, Lot i i 

8th period, Lot i.. 2 

Total gain 

Grain consumed 

Cost of food 

9th period. Lot i 1 

9th period. Lot 1 2 

Total gain 

Grain consumed 

Cost of food 



Weiflrht 


Weight 




^"&' 


Au^i5. 


Gain. 
Ibt. 


96 


96 


00 


96 


93 


—3 
—3 
83.6 

1 55 


AUjr.lt, 


Aug.ag. 




96 


103 


7 


93 


I07 


14 
21 

116 
$.76 


Aug. 39. 


Sept. 12. 




103 


119 


16 


107 


114 


7 


Sept. xa. 


Sept. 16. 




119 


130 


ZI 


114 


120 


6 

I. Is 


Septae. 


Oct. lo. 




130 


139 


9 


120 


127 




Oct.it>. 


Oct 24. 




139 


149 


10 


127 


138 


II 
21 

149 
$•99 


Oct 24. 


Nov. 7. 




149 


162 


13 


I3» 


146 


8 
21 

^157 
I1.04 


Nov. 7, 


Nov. ai. 




162 


174 


12 


146 


158 


12 
24 

$1.04 


Nov» ai. 


Dec. 5k 




174 


I82 


8 


158 


164 


6 



u 
157 

|K04 
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TABLE No. V. 

Fed on chopped wheat, reckoned at |i6.oo per ton< 

RESUI«TS IN PERIODS OP 14 DAYS 

No. of Weight 

Pig Aug. 12. 

lbs. 

1st period, Lot 2 3 92 

1st period, Lot 2 4 105 

Total gain 

Grain consumed 

Cost of food 

. , Aug. 15. 

2d period, Lot 2 3 loi 

2d period, Lot 2 4 122 

Total gain 

Grain consumed 

Cost of food 

Aug. 29 

3d period. Lot 2 3 118 

3d period, Lot 2 4 144 

Total gain 

Grain consumed 

Cost of food 

Sep. 12. 

4th period, Lot 2 3 138 

4th period, Lot 2 4 169 

Total gain 

Grain consumed 

Cost of food 

Sept. 26. 

5th period, Lot 2 3 157 

5th period, Lot 2 4 188 

Total gain 

Grain consumed 

Cost of food 

Oct. 19. 

6th period, Lot 2 3 174 

6th period, Lot 2 4 215 

Total gaii? 

Grain consumed 

Cost of food 

Oct. 24. 

7th period, Lot 2 3 195 

7th period, Lot 2 4 243 

Total gain 

Grain consumed 

Cost of food 

Nov. 7. 

8th period, Lot 2 3 223 

8tperiod, Lot2 4 269 

Total gain 

Grain consumed 

Cost of food 

Nov. :i. 

9th period. Lot 2 3 247 

9th period, Lot 2 4 297 

Total gain 

Grain consumed 

Cost of food 



Weight 




^li.'*- 


Gain 
lbs. 


lOI 


9 


122 


17 




26 




133 




|i.o6 


Aug. aq, 




118 


17 


144 


22 




39 




160 




$1.28 


Sept. 12. 




138 


20 


169 


25 




45 




1B7 




$1.49 


Septa6. 




157 


19 


188 


19 




38 




196 




I1.57 


Oct. 10. 




174 


17 


215 


27 




44 




216 




I1.73 


Oct. 24. 




195 


21 


243 


28 




49 




224 




|i-79 


Nov. 7. 




223 


28 


269 


26 




54 




224 




I1.79 


Nov. 21. 




247 


24 


297 


28 




52 




251 




^.00 


Dec. 5. 




268 


21 


324 


27 




48 




280 




$2.24 


Digitized by Lj( 


^oqU 



123 

TABLE No. VI. 

SUMMARY. 

__ _ _ a>8. 

Total weight Lot I, Aug ist Sheaf wheat lot I 192 

** " •' 2, *' Chopped wheat lot I 197 

♦* I, Dec. 5th 346 

** 2, " I 592 

Total gain Lot i Aug. i to Dec. 5 154 

•' *• 2 *' " " « I 395 

Average daily gain for each pig Lot i .*. .61 

" " 2 1.56 

♦Grain consumed by Lot i i 1161.6 

•* 2 1871 

Amount of grain for i pound gain, Lot i 7.54 

<« «< " *I " «< 2 , 4.74 

Cost of food consumed, Lot i ' J7.74 

" 2 ,114.96 

Cost of 100 pounds gain in live weight, Lot i ' fS.oo 

" 2 I3.80 

60 pounds of wheat in sheaf produced in gain I 7.95 

60 pounds of chopped wheat produced in gain | 12.65 

* 35 per cent of weight of sheaf wheat. 

EXPERIMENT No. 3. 

FKEDING POTATOES TO PIGS. 

During the past two years there have been a great many 
inquiries made regarding the value of potatoes in fattening pigs. 
The low price which has prevailed a portion of the time, has 
made the question of still greater importance. Often the farmer 
finds himself overstocked with potatoes, which cannot be sold at 
any price. Under such circimistances the question of feeding 
them to animals becomes an important consideration. 

In many portions of the state the conditions are* so favorable 
for the growth of potatoes, that farmers are considering the ad- 
visability of growing potatoes for no other purpose than as a 
stock food. It is a common practice among farmers to feed po- 
toes to pigs; but there is very little reliable data as to the real ben- 
efit derived from such food. That it is important to know, just 
to what extent, and in what manner, we may feed potatoes and 
other coarse products of the farm to animals and realize a profit, 
goes without saying. It is a serious question which confronts 
the farmer many times, to know how to utilize the by-prodncts 
of the farm. If we can solve the problem, of how to * 'gather 
up the fragments,'' and turn them to account, we shall have per- 
formed an important office. 

As a fore-runner of future work along this line, the following 



Digitized by 



Google 



124 

experiment was carried out. Having a small lot of potatoes on 
hand, for which there was little demand, we determined to feed 
them to pigs, and the record of the results is here pub- 
lished. 

Ten pigs, eight of one litter and two of another, were sepa- 
rated into two lots of five pigs each. The pigs were weighed 
and placed in pens making the two lots as nearly equal as possi- 
ble. The pigs previous to the time of the experiment were fed 
chopped grain and shorts. The conditions, with reference to 
the pens in which they were confined, and the time of feeding, 
were the same as in the previous experiment reported in this 
Bulletin. 

Lot I , was fed with a mixture of shorts and chopped oats. 
The grain was wet with cold water and permitted to stand from 
8 to 12 hours before feeding. In case of Lot 2, the potatoes 
were cooked, and the grain was mixed with the potatoes. 
Enough potatoes were cooked each day for the following day's 
ration. The grain was weighed and mixed with the potatoes 
while they were still hot. The potatoes were cooked until they 
could be readily mashed. This is important for we noticed that 
the potatoes only partially cooked were not relished so well by 
the pigs. 

Several letters of inquiry have come to the department dur* 
ing the past year, asking about the necessity of cooking vegeta- 
bles for pigs. It is generally conceeded I believe, that all vege- 
tables such as potatoes, cabbages, squashes, pumpkins, etc., 
should be cooked before being fed. Pigs may eat them without 
being cooked but with not so much relish. 

Another question has been asked, will such vegetables, 
when cooked, make a complete ration? To get the best results, 
grain should be fed with the vegetables. Most vegetables, and 
especially potatoes, contain a large proportion of starch which 
in itself is not a complete ration. There should be some nitrog- 
enous material fed with the vegetables, and if mixed with the 
feed so much the better. In the experiment under discussion, 
it is a question whether better results would not have been real- 
ized, if more nitrogenous material, such as oil meal, oats, or bran 
would not have given better results than shorts alone. These 
substances will be tested in future work along this line. 
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L6t I, received a mixture of one part shorts and two parts 
chopped oats. This was maintained throughout the experiment. 
The pigs consumed 6.8 pounds each per daj' and made a daily 
gain of 1.8 pounds, or one pound of gain for everj- 3.8 pounds 
of food consumed. This is a very good gain for the amount cf 
food eaten, although the average daily gain is not equal to that 
made by Lot i, in experiment No. i, shown in table No. 3. 

The cost of producing 100 pounds of gain in live weight in 
lot. I, is $2.18. ' This is 78 cents per hundred less than in lot i, 
of the previous experiment; and is due to the larger proportion 
of .jats that entere4 into the ration, The oats were cheaper 
than either shorts or wheat. 

The pigs in Lot 2 consumed 12.4 pounds of potatoes and 
2 18 pounds of shorts each per day. They gained 1.3 pounds 
per day. This is .5 of a pound less than the gain made by the 
pigs in lot I . If we substract the amount of grain each pig in 
lot 2 consumed each day from the grain eaten by lot i, we shall 
have 4 pounds which offsets the 12.4 pounds of potatoes eaten 
by each pig in lot 2. At ten cents per bushel for the potatoes, 
the price at which they are reckoned in this experiment, then 
there will be one-half a cent difference in the cost of a days 
ration in favor of the grain ration. But the grain ration pro- 
duced one-half a pound more in gain so there is i^ cents more 
to be added to this making 2 cents in favor of the grain ration, 
in the cost of a days feed for one pig. 

It cost $2.18 to produce roo pounds in lot i, while it cost 
$2.86 in lot 2. From this experiment, where the potatoes were 
reckoned at 10 cents per bushel, there was no profit in feeding 
them. The gain made by lot 2 on potatoes and grain is very 
satisfactory. The pigs went well matured although the growth 
was not as great as in lot i. 

An effort was made to increase the amount of potatoes 
consumed, but the pigs would not eat any more than the amount 
that was given them. To obtain the best results the ration of 
potatoes should be decreased and more grain substituted. 
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CONCLUSIONS. 

1 . The pigs made very good gains and were well matured. 

2. The grain ration at the prices mentioned gave better re- 
sults that the potatoes and grain. 

3. That a less proportion of potatoes would give better 
results. 

4. That a mixture of grain fed with potatoes would be bet- 
ter than shorts alone. 



TABLE No. VII 



Pigs fed mixture Chopp ed Oats, i part. Shorts, 2 parts^ 



I No. 
iPig. 



I Weight Weight 
Dec. 13 Dec. 271 



Gain 
Iba 



1st period, Lot i | 17 

18 
19 



20 

31 



Total gain 

Grain consumed 

Food for I pound of gain., 
Cost of 100 pounds gain. . 



190 
198 

171 
186 

177 



217 
237 
191 

199 
198 



J. 



Dec. IT. Jan. 10 



27 
29 
21 

13 

21 

III 

437 
3.93 

J2.13 

Gain 



2d period, Lot I ' 17 

1 18 

21 



Total gain 

Grain consumed 

Pood for I pound gain.... 
Cost of 100 pounds gain.. 



I 



217 
227 
191 
199 
198 



•I- 



•I- 



243 
253 
216 
230 
233 



Jan. 1 0. Jan. 24. 



3d period, Lot i I 17 

I ^^ 
I 19 

t 20 

I 21 

Total gain I 

Grain consumed ' , 

Food for I pound gain 1 .... 

Cost of 100 pounds gain ...' 



243 
253 
216 
230 
233 



268 
286 
234 
255 
263 



26 
26 

25 

31 

35 

U3 

504 

3.52 

I2.10 

"Gain ." 

25 



^ 



t 

25 

30 

131 

504 

3.84 

I2.30 
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TABLE No. VIII. 

FigK fed on Potatoes at lo centi per bushel, Shorts |ii.oo 
per ton, Oats $10.00 per ton. 



1st period, Lot 2. 



Total gain 

{Potatoes 
Shorts 
Chopped oats 

Total food 

Food for I pound gain... 
Cost of 100 pounds gain.. 



No. 

22 

23 

25 
26 



Weight Weifirht; 
Dec. r>. Dec. 27., 

208 



192 
171 
168 

183 



.|. 



182 

185 
209 
194 



2d period, Lot 2 ' 22 

23 
24 
25 
26 



Total gain 

f Potitoes 

Food -^Shorts 

(chopped oats 

Total food 

Pood for I pound gain.... 
Cost of 100 pounds gain- 



Dec. 27. 
208 , 
182 
185 : 
209 
194 I 



I 

Jan. 10 
224 
208 I 

217 
215 



127 



Gain 
lbs. 

16 

II 

17 
18 
II 

840 

112 

61 

1013 

13.8 

I3.16 

16 

26 

10 

8 

21 

81 

850 

140 

70 

1060 

13.08 

13-^2 



3d period, Lot 2 ! 22 

23 

j 26 
Total gain , .... 

{Potatoes I 
Shorts , 
Chopped oats ' 

Total food ! 

Food for I pound gain j 

Cost of 100 pounds gain , | 

TABLE^No. 1X7 

SUMMARY. 



Jan. 10. Jan. 24. 
224 
208 

195 
217 



215 



260 
232 
210 

235 
236 



36 

24 

15 

18 

21 

114 

910 

140 

70 

II20 

9.87 

I2.3O 



Total gain Lot i, Dec. 13 to Jan. 24. 
Total gain Lot 2, Dec 13 to Jan. 24. 

Total grain consumed by Lot i, 

Amount of grain for each pig per day 

Total grain consumed by Lot 2, 

Amount of Potatoes consumed by Lot 2,.. 
Amount of Potatoes for each pig per day.. 

Amount of grain for each pig per day 

Average daily gain by each pig Lot i, 

Average daily gain by each pig Lot 2 

Ck>st of food for 100 pounds gain in Lot i , 
Cost of food for 100 pounds gain in Lot 2, 

Potatoes are reckoned, peAushel , 

Shorts are reckoned, per ton 

Chopped Oats are reckoned, per ton 



Mixture of grains.. 
Potatoes & grain... 



385 
268 

1445 
6.8 

593 
2600 
12.4 
2.8 
1.8 

1.3 

$2.18 

I2.86 

$ .10 

$11. CO 

$10.00 
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FEEDING SHEAF WHEAT TO STEERS. 

Some writers in agricultural ionrnals. have advocated the 
feeding of sheaf wheat to steers, aud their opinions have been 
substant'ated by actual feeding tests of this kind. In order that 
more definite knowledge might be obtained regarding this ques- 
tion, the following feed tests were made, and a summary of re- 
sults are here presented. 

Four grade Polled Angus steers, uniform in quality and 
general characteristics, were selected and placed in stalls for the 
feeding operations. They were tied with chains about the neck 
in stalls three feet in width. This is the method of tying which 
we have adopted for all the cattle on the farm. The cattle 
were placed in their stalls a month before the experimental feed- 
ing began, so.that they would become accustomed to their quar- 
ters. These animals had never been tied in stalls before, and 
some of them probably had never been inside of a barn before. 
They were what is termed, **long two 5-ear olds.** That is, they 
were about 2 years and 9 months old. 

For the first month the steers fell off in weight, owing to 
their shyness, and not being accastomed to the feed. They did 
not know how to eat grain. They were like one who had never 
eaten anything but r>'e bread and beans, being required to eat 
a dish of oysters. Their stomachs were not adjusted to such 
living. It requires much patience on the part of the feeder, to 
induce such animals to take their food. Great care must be ex- 
ercised in not giving them more than they will eat. A single 
handful eaten is better than a manger full nosed over, and left to 
sour, and to become a sickening sight, even to a dumb brute. 
Water was carried to the animals in the stall. They were not 
permitted to leave the stall, except when led out to be weighed. 
The feeding began November 21st, and was continued until Feb-, 
ruary 4th, making 75 days. 

The steers fed on sheaf wheat were given corn silage and 
clover hay with the wheat. They consumed an average of 21.9 
pounds each of sheaf wheat per day, 20.2 pounds of silage, and 
4.9 pounds of clover hay. The sheaf wheat was fed to them in 
the bundle just as it came from the field, ^cept the bands were 
cut before placing it in the manger. The sheaf wheat yielded 
35 per cent of grain, hence the actual grain consumed by the 
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steers each daj* was 35 per cent of 21.9 pounds or 7.66 pounds. 
This is all the animals would eat, • Less wheat was wasted by 
the steers than one might expect. The steers would eat the 
heads off the wheat, and leave the straw which served ks bed- 
ding, very little of the straw was eaten. 

The steers weighed November 2 r St, R85 pounds, and 890 
pounds respectively, or a total weight of 1775 pounds. Februa- 
ry 4th they weighed 960 pounds, and 962 pounds, or a total 
weight of 1922 pounds. This makes a gain of 75 pounds^ and 
72 pounds or a total gain of 147 pounds. The average daily 
gain, for each animal was .96 of a pound. It is somewhat re- 
markable that the animals should keep so closely together in the 
gains made. There was 5 pounds difference at the begining, 
and three pounds at the close of the experiment. 

The wheat was not well masticated by the steers, much of 
it passing off in the excreta. The wheat had a tendency to 
scour the animals more than the ground grain. Two of the 
steers were fed on chopped grain, clover hay, corn silage, and 
oil meal. These were fed under the same conditions as those 
which were given the sheaf wheat, with a view of comparing 
the results. The steers were not as promising in their external 
cbnformatibn, as those fed on sheaf wheat. They were 60 
pounds lighter in w^eight, arid not as quiet in disposition as the 
former. 

These steers w^eighed, November 21st, 930, and 785 pounds, 
or a total weight of 1715 pounds. At the close of the period 
they weighed 1050, and 917 pounds, or a total weight of 1967 
pounds. This gives a gain of 222 pounds or an avarage daily 
gain for each animal, of i .96 pounds. In comparing this with 
those fed on sheaf wheat there is an increase of .73 pounds per 
day, in favor of the steers fed on the chopped grain. 

In the amount of feed consumed, it required 7.82 pounds of 
grain in the sheaf wheat, to make a pound of gain, and 6.01 
pounds of grain to make a pound of gain in case of the steers 
fed with chopped grain. The steers which were fed on sheaf 
wheat consumed 760 pounds of clover hay, and 3040 pounds of 
corn silage. Reckoning the cost of the hay at $4.00 per ton, 
the silage at $1.00, and the wheat in the sheaf at $13.00 per ton, 
the total cost of feed consumed w^ould be $10.50. This divided 
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by the number of pounds gain, 147, would give $7.13 as the cost 

of feed to produce 100 pounds gain in live weight. 

The steers fed on ground grain consumed 1 1 20 pounds of 
clover hay, 3040 pounds of com silage, 12 12 pounds of chopped 
wheat and oats, and 304 pounds of oil meal. Reckoning the 
clover hay and silage as above, chopped grain at $12.00, 
and the oil meal at $20.00 per ton, the total cost of feed would 
be $11.83. This divided by the total gain 252 pounds would 
give $4.69, the cost of feed for 100 pounds of gain in live weight. 
Substract this from $7.13 the cost of loo pounds gain by steers 
fed on sheaf wheat, leaves $2.44 per hundred in favor of the 
ground grain. The cost in either case is too great for profit, but 
for the sake of comparison the results are valuable. 

The object in feeding sheaf wheat alone as a grain ration, 
was to show that the results, whatever they might be, could be 
attributed to no other feed. The clover hay in the experiment 
with the ground grain reckoned at $4.00 per ton, is above the 
cost of production. All of the food materials are reckoned at 
the market value. From a practical point of view the feeding of 
steers is more profitable than this would indicate, from the fact 
that they will convert the coarse material of the farm into a con- 
densed product in the beef produced, and in this way make it 
marketable, whereas, it is often the case, there is no demand 
for the coarse products of the farm at any price. These points 
have been brought out in previous reports on the subject. 

A bushel of grain in the sheaf wheat experiment, made a 
gain of 7.67 pounds, while 60 pounds of the mixed grain pro- 
duced a gain of 9.98 in live weight. At $3.05 per hundred, the 
price realized for the beef on foot, it makes a diflFerence in favor 
of the chopped grain of 7 cents per 60 pounds, or 7 cents on 
a bushel of wheat. If the wheat can be threshed and ground 
for 7 cents, then it will pay to take this trouble, if there 
were no other considerations to be taken into account. 

A still more important consideration, however, exists in the 
fact that animals thus fed are poorly fitted for market. It was 
apparent to all who saw the animals, that the steers fed on sheaf 
wheat were not in good condition. They did not mature, and 
fill out with fat as rapidly as those fed on the chopped grain. 
Their coats were rough, and their horns were prominent. I be- 
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lieve headed wheat would give much better results than wheat 
in the sheaf. It was not the chaff and fine parts of the straw 
that gave the steers so much concern, as it was the coarse straw 
which they were compelled to work over. 

CONCLUSIONS. 

1 . That steers will not gain as rapidly on sheaf wheat as 
when fed on ground grain. 

2. That the animals do not relish the sheaf wheat. 

3. It costs more to make 100 pounds of gain in live weight 
on sheaf wheat, than on ground grain. 

4. The difference under all ordinary circumstances is suflS- 
cient to pay for threshing and grinding. 

5. The animals can not be as well matured on wheat in the 
sheaf as when fed ground grain, hence a less price will be re- 
ceived for the finished product. 

6. The same objections to storing grain in this way, men- 
tioned under pig feeding experiments, will hold true when feed- 
ing steers. 

7. Better results can be obtained by feeding sheaf wheat to 
steers than to pigs. 

8. Much of the grain consumed is not digested. It has a 
tendency to scour the animals. 
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FEEDING VETCH HAY. 

As a preliminary report for the purpose of answering some 
questions regarding tlie feeding of vetch hay, I present a brief 
summary of results of our experience in feeding this material. 
We have fed the vetch hay to fattening steers, and to cows giv- 
ing milk, and in both cases the results have been very satisfac- 
tory. It was compared with clover hay in both instances. The 
steers made good gains whep receiving vetch hay as the only 
dry food, except the grain. Two steers were fed 42 da\s on the 
vetch ha^^ and gained 3.07 pounds, and 2.07 pounds respectively, 
per day. Those fed on clover hay gained 2.16 pounds, and 2.56 
pounds respectively. 

The vetch when properly cured is relished by all kinds of 
stock. It must not stand until too ripe before cutting. When 
kd to milch cows the flow of milk and per cent of butter fat was 
maintained throughout the test, which extended over a period of 
45 days. 

As a .cheap substitute for clover hay the vetch seems to 
answer the demand very sat isfactorih'. It is an annual, conse- 
quently must be sown every year. In this respect it can not be. 
compared with clover. As a fertiltzing crop, it is not as good as 
clover for it does not root as deeply, nor loosen the soil as com- 
pletely as clover. 

This report is only preliminary, and is not intended to take 
the place of more complete reports regarding experimental feed- 
ing of vetch hay later on. 

Much credit is due Mr. S. B. Smith, Farm foreman, class of 
'95, who did the feeding during these experiments. 

H. T. FRENCH. 
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PLATE I, A TYPICAL SUGAR BEET. 
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INTRODUCTION. 

In February, 1893, this Station published in Bulletin No. 23 
under the title, **The Sugar Beet in Oregon, *' the I'esults of a 
series of experiments in sugar beet culture which covered a period 
of three years. The edition of that bulletin was very soon 
exhausted. Since the publication of these results, we have been 
much gratified to note the interest they aroused in the state, and 
also the attention which has been directed toward our state as one 
adapted to sugar production. Several attempts have been made in 
different localities to secure the location of a sugar factory, but 
through unfortunate combinations of circumstances, and the 
extreme caution with which any investments have been made in 
manufacturing enterprises during the last few years, these attempts 
have achieved no success. 

The present publication is intended to review fully the work 
there presented, and to add such results as have been obtained 
since the former bulletin. With these results is included information 
thought to be of value to those interested in this possible new 
industry in Oregon. We are indebted to a number of publications 
for the general information, among which are the ** Sugar Beet," 
**The American Agriculturist,*' and the btilletins of various 
Experiment Stations. 

March i, 1897. 
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PRODUCTION OF SUGAR fN OREGON, FROM 
AN ECONOMIC STANDPOINT. 

H. B. Miller, Director. 

One of the most impKjrtant industrial questions in the United 
States, to-day, is how to produce our sugar supply. This is as 
important to the people of Oregon as to any part of this country. 
In consideration of this matter, it is of primary importance to 
examine the economics of it before much eflFort is wasted. 

We must be able, with our soil and climatic conditions, fuel, 
lime, and other elements employed in the production of sugar, to 
produce it as cheaply as other sections of the country, or the in- 
dustry will be short-lived and wasteful. It is well settled that we 
cannot produce the sugar from cane in competition with the 
Southern States and the Islands. If other states can produce 
higher grade b^ts in unlimited quantities for less money ; if fuel, 
lime, transportation and other factors are greatly in their favor, so 
that the cost of production and distribution would be less for them, 
it would not be wise or economical for Oregon to undertake the 
production of sugar from beets. 

The economic theory of supply and demand ( a product of a 
purely commercial era), has g^ven place, under pressure of the 
present age of science and industrial production, to the law of 
cost of production, as the regulator of values 

The values of things are no longer fixed by the merchant 
who merely buys and sells ; but are regulated by the scientific 
skill, the ability and judgment of the producer and manufacturer, 
combined with natural forces. The natural advantages of soil, 
climate, power, transportation, etc, combined with capital, regu- 
late the price. . 

The general who directs industrial forces, if he wins in the 
contest, must be wise in the selection of these elements and a 
master in directing them. There is a growing fever of excite- 
ment throughout this country in the matter of sugar production 
from beets. Nearly every state has the subject under discussion 
and rumors are multiplying regarding the erection of factories. 

California has achieved the greatest success thus far in the pro- 
duction ot sugar from beets, and from reliable reports, it is fair to 
expect that California will soon have a dozen factories in operation. 
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At the present time there are three factories in operation in 
California, two in Nebraska, one in Utah, one in New Mexico, 
one in Wisconsin, and one in Canada. 

The total consumption of sugar in the United States is about 
5,000,000,000 lbs. per annum, and not over one-fifth of it is pro- 
duced in this country. We have passed the experimental stage 
in the production of sugar from beets, and it has been clearly 
proven that the United States can and should produce all of the 
sugar we consume. 

During the last five years it has taken three-fourths of the 
money received in this country from exported wheat and flour, 
to pay for imported sugar. 

For the past five years over one hundred millions of dollars 
per annum have been sent to foreign countries for sugar. It seems 
to be a certainty that this country will very soon stop that outgo of 
money by producing all of this at home and that mostly from 
sugar beets. Oregon pays out about one million of dollars per 
annum for sugar, and her part in this general problem is to 
determine whether or not she can keep this amount within her 
boundaries. The question is one to be settled by a scientific and 
economic examination of the facts involved in production. 

The world's consumption of sugar has increased fifty-five per 
cent in ten years, hence there is no danger of short consumption. 
The consumption per capita is seventy-nine pounds in England, 
and sixty pounds in the United States. The cheaper cost will 
without question, increase consumption ; therefore the important 
question for us to determine is this, — can Oregon produce the 
sugar from beets and carry it to the people as cheaply as California 
or other states ? We must carefully analyze the elements that 
enter into the production of sugar from beets, and compare them 
with the cost of the same elements in other sections. 

First : — Can we produce good beets ? t 

Second : — Comparative cost of production, 

Third : — Cost of power and fuel, 

Fourth : — Cost of lime rock, , . , ' 

Fifth : — Cost of other materials, , ♦ ^ ^ 

Sixth : — Economy of sugar beet industry in its relation to 
our other ag^cultural industries. 

The answer to the first question will be found in our favor 
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after a careful examination of the extended reports herein made 
by Prof. Shaw. The sugar contents and purity are the factors to 
be examined to determine the quality of the beets. 

The following, taken from a Wisconsin bulletin on beet sugar, 
by W. A. Henry, is a clear explanation of the relation of sugar 
contents and purity to the value of the beet : 

'*In the pages which follow we speak of the per cent of sugar in 
the juice and the coefficient of purity. Let us understand the meaning 
of these terms. A hundred pounds of sugar beets contain about 95 pounds 
of juice. This juice not only contains suear but various other substances, 
largely mineral matter, which are a great hinderance, causing serious losses 
of sugar during the manufacture. A hundred pounds of average beet juice 
will carry about fifteen pounds of solid matter, of which twelve pounds 
may be sujjfar, and three pounds matter not sugar. If we divide the num- 
ber of pounds of sugar, (12), by the total pounds of solid matter, (15), we 
j^et ,80 which sum is called the coefficient of purity; that is. beet juice with 
15 parts solids, 12 of which are sugar, is said to have a coefficient of purity 
Ho. If the sample of juice contains 16 parts solid matter and 12 parts sugar, 
as before, then the coefficient of purity is only 75. 

When reducing the beet juice to make sugar, each pound of foreign 
matter, not sugar, keeps at feast one pound of sugar from crystallizing. 
This true, we see at once that the manumcturer desires beet roots not only 
carrying much sugar, but also with a high coefficient of purity. Immature 
beets, those grown on soils rich in vegetable matter or fertilized with fresh 
l)arnyard manure, those grown on land recently cleared from the forest, or 
on drained swamp lands, are all liable to carry a great deal of solid matter 
not sugar in the juice and consequently are quite unsatisfactory to the 
sugar manufacturer. Large beets are likewise always poor in sugar. The 
leaf stems of the beet, as well as the crown of the beet root itself also carry 
much foreign matter. In practice, the manufacturer recovers about seven 
out of every ten pounds of sugar contained in the beet root." 

The following table gives some interesting figures relative to 

the sugar contents and the coefficient of purity^ of the sugar beet 

juice, from several states where sugar is produced together with 

Oregon and Washington. 

Sugar in juice. Purity. 

Wisconsin , averages, I 

Nebraska, 5 years, [ 

Utah, in 1891 averaged, 

** ** 1894 *' 

*• '' 1895 " ' 

Chino, Calif., 1891, averaged... 

1894-5 '* ; 

California, average 5 yrs 

Washington , i st result ' 

'' 1895 2d *' 

Oregon, 1891 

1892 

" 1892 to 1897 



12.44 

13-5 1 
II.O ' 


76 
80 
80 


12.7 


80.2 


13-3 
130 


81.5 
80 


14.9 
14.2 


83" 
82.6 


»5-2 

1413 
»5-7 
14.9 ' 


83.8 
78.08 
78.08 
83. 
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The examination in Washington covers twenty-seven coun- 
ties, and that of Oregon has covered the eastern, southern, and 
western sections. 

One important thing will be observed in this table, viz : that 
the sugar contents and purity have all been below Oregon and 
Washington to begin with, and have improved under cultivation* 

The quantity of sugar per acre has increased in Utah from 
1452 lbs. in 1891, to 31 16 lbs. in 1895 ; and in California at Chino, 
it has increased from 1888 lbs. in 1891 to 3309 lbs. in 1892. It is 
only reasonable to suppose that the same would occur in both 
Oregon and Washington, and in that case, this country would 
certainly equal, if not excel any part of the United States in the 
production of the sugar beet. 

The second element, the cost of production, is more diflScult 
to determine because of the imperfect data at hand. 

In Utah, the average yield per acre in 1891 was 6.6 tons ; in 
1895 it had increased to 11.5 tons. In Wisconsin the yield in 1896 
was about 12 tons per acre ; while the estimates from 400 experi- 
ments was 15 tons per acre. In Nebraska the yield per acre for 
1895 was about 13 tons. The average production of beets per 
acre in Germany for 1894 was 12.8 tons. In Oregon the average 
yield, eistimated from 40 experiments in different parts of the state 
was 20,5 tons in 1892, and 23.2 tons in 1893. When we note the 
fact that the quantity per acre has gradually increased at other 
places, and when we observe that beets in general are very pro* 
lific and thrifty growers all over the state, and when we note the 
further fact that our climatic conditions give us a good position in 
the sugar beet belt, we are safe in sa5ring that no other section 
will excel us in the quantity per acre that we can produce. 

We have no definite data from which we can give accurate 
statements of labor required to produce a ton of good beets. From 
the reports received at this Station, we feel safe in saying that this 
state can produce an average of from twelve to fifteen tons per 
acre at a cost of from $2.50 to $4.00 per ton. The reports from 
Washington experiments confirm this statement and indicate that 
this territory, comprising Oregon and Washington, can produce 
superior beets with a large yield at a low cost, as compared with 
other sections of the country. 

For the third problem, — cost of power and fuel : — the aver- 
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age cost of fuel at the various factories now in operation in the 
United States is $3.50 per ton of coal. The use of wood, coal and 
water power in Oregon will give us at least equal if not superior 
advantages of power and fuel. 

The cost of lime rock at the various' factories ranges from 
$2.00 to $3.00 per ton. In Southern and Eastern Oregon, the 
price of lime rock would not exceed this and in some places it 
would be less. In the Willamette Valley the lime rock would no 
doubt cost from $3.00 to $4.00 per ton. 

The amount of lime rock required per ton of sugar is about 
one ton, hence its cost is an important item in producing sugar. 

The fifth item, — cost of other materials, such as coke, soda, 
sulphur, tallow, general laboratory supplies, wages, etc., should 
be about the same here as elsewhere. 

The sixth point of examination, — the relation of the sugar 
beet industry to other agricultural pursuits, is a matter of economy 
largely in our favor. The residuum has been used both for beef 
and milk purposes and it is claimed that it has no equal as a milk 
producer. Oregon is sure to be a g^eat dairy state and there is 
no better combination than sugar beets and dairying. Every 
combination for rotation of crops, especially fitting to Oregon, 
provides for root crops and clover. Nothing would be more cer- 
tain to develop intensified farming and diversity of crops than the 
sugar beet industry. 

The residuum of lime is of great value, especially in Western 
Oregon as a fertilizer for our fruit orchards. The product contains 
67 per cent of lime carbonate. It is well known that the soils of 
the Willamette Valley are not overcharged with lime, and this 
material would be valuable especially in our prune orchards. 

From this general examination of the subject, it seems clear 
that there are no serious obstacles in the way of producing sugar 
from beets in Oregon. The indications all point in the direction 
of as low a cost of production as can be had at any point in the 
country. The opportunities of distribution are such that the in- 
dustry caimot fail to thrive if the cost of production is low. We 
shall carry on experiments at the Station and at various other 
places during the coming season with a view to determine more 
definitely the elements of quality and value of sugar beets in Oregon. 
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A REVIEW OF OREGON SUGAR BEETS. 

By G. W. Shaw, A. M., Chemist. 

The reasons for undertaking these investigations may be 
stated as follows : The consumption of sugar in the United 
States is greater than in any other nation. At present this coun- 
try does not produce one-fifth of the sugar she uses. To show 
the sources of this foreign sugar for the last five years the fol- 
lowing table is inserted : 

TABLE I 
Showing sugar supply of the world from f8go-i8gs inclusive.''' 



-— ! ''?^:;s'^' 



Germany ! 1,331.965 

Austria , 778,873 

France 694,537 

Russia.^ 524,000 

Belgium ; 200,000 

Holland i 61,307 

Other Countries 80,000 

Miscellaneousf 2,525,649 



1891-1892 

Tons. 
1,280,000 



1892-1893 , 1893-1894 I 1894-1895 

Tons. Tons, i Tons. 

1,224,000 ! 1,375,000 I 1,800,000 

850,000 793,000 '' 834,000 • 1,050,000 

750,000 j 580,000 570,000 I 814,000 

530,000 I 450,000 I 647,000 600,000 

295,000 166,000 220,000 , 230,000 

50,000 65,000 72,000 1 90,000 

61,900 97,000 119.000 ! 

2,630,000 2,782,000 3,197,000 



JTotal 6,196,3^1 I 6,346,900 j 6^157,000 , 7,034,000 



4,792,000 
7,859,000 



We can hardly understand why the foreign countries have 
been afllowed t(5 outstrip us to so great an extent, we continuing 
to import and consume, while there are portions of the United 
States equally, if not better, adapted to sugar production than 
France, Germany, 01 Austria, 

Few people realize what the establishing of sugar factories in 
the United States, in sufificient number to supply the home 
demand for sugar, would mean. To give some idea of the bene- 
fits to be derived and to show the channels which the money would 
reach, the attention of the reader is invited to the following fig- 
ures, which are based upon data from the I^ehi, Utah, factory : 



•Compiled from data in "The Sugar Beet." fCane sugar. 
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Cost of 21,574.000 tons raw material $'i5>3i3»337-oo 

Cost of fuel 10,867,500.00 

Cost of coke 2,753,100.00 

Cost of limestone 3,238,112.00 

Cost of sal soda 170,750.00 

Cost of bags and ducking 5»505>737oo 

Cost of tallow 217,350.00 

Cost of sulfur 483,000.00 

Cost of muriatic acid 281,550.00 

Cost of laboratory and other supplies 4,023,000.0c* 

Wages 42,603,562.00 

Total that would be expended at home $185,545,998.00 

The cost of machinery and transportation of raw and manu- 
factured material is not included in these estimates : probably 
they would add a third to the total. But even on this basis we 
have an expenditure on home industries and labor far exceeding — 
nearly doubling — that of the value of all the wheat exported 
from the United- States. 

Certainly no one will attempt to deny the incalculable benefit 
to be derived from keeping at home the whole, or even the larger 
part, of this financial drain upon our country, by supplying the 
American market with American sugar. 

The experiment stations of many states have been investi- 
gating this subject for the past few years, and many thousand 
analyses of American raised beets have been made. In addition, 
factories have for some years been in successful operation in 
several states. The nine factories in six states will probably 
turn out this season not far from 75,000.000 lbs. of granulated 
sugar. Thus, there is no longer any doubt but there are portions 
of the United States well adapted to the production of sugar from 
Ijeets. The initiatory twist has certainly been given to the 
industry in this country, and we may expect to see a great 
impetus imparted to it in the near future. 

Can Oregon stand in the line of sugar producing states and 
thus reap the rewards that are bound to follow in the wake of 
such an industry ? Can she not gain the advantages to be derived 
from the building up of piosperous communities around the 
factory, furnishing better markets for other home products, and 
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encouraging the farmer to adopt more scientific methods of cul- 
tivation, which w)uld certainly extend to other farm crops than 
l)eets, until its influence would be felt all along the line of agri- 
cultural pursuits? If the sjil and climate of Oregon is favorable 
to the production of beets rich in sugar, and economic conditions 
are inviting, then there is a new and profitable industry possible 
for our state, one which Mr. Paddock, in a speech before the U. 
S. Senate, claims is m')re important than any twenty others in 
this country. That there is an abundant home market is 
evidenced from the fact that the people of this state alone, accord- 
ing to an estimate on the basis of 60 tbs. per capita and a popula- 
tion of 350,000, consume 21,000,000 tbs. of sugar per annum. 
It was to .seek an answer to these questions that these experiments 
were conducted. 

In the back of this bulletin will be found a table showing 
analyses of all beets which have been received at the Station 
in a su' table condition. Analyses numbered from i to 96 were 
made cluring the season of 1891-1892, and those from 96 to 161 
during the season of 1 892-1 893 ; the remainder have been made 
since that time. Following this table wil be found another show- 
ing analyses of Oregon grown beets sent to th U. S. Department 
of Agriculture, at Washington, D. C. 

The Beet as a Sugar Plant. 

The beet is a hardy, 
biennial plant, indigenous 
to Southern Europe, and 
more recently introduced 
into Canada and the United 
States. Internally the beet 
I root is built up of a large 

' number of concentric rings 

formed of a much larger 
number of small cells, each 
of which is filled with a 
watery solution of small 
bodies other than sugar. 
A cross section of 'the beet 
is shown in the accompanying illustration. These contain a 
number of cry.stalloid salts, as the phosphates, malates, oxalates 
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of calcium, and potassium, the salts of the latter being by far 
the most promijient. The juice also contains a large number of 
colloid substances, as the albuminous and pectinous compounds. 
The sugar prfescnt in fairly ripe beets is crj^stallizable and 
identical with cane sugar. 

Crystallizable sugar was obtained from beets in 1847, ^^^ 
it was about a half century later before any success was 
achieved in its extraction. At first only about three per cent 
of crystallized sugar could be obtained, although the beet 
contained from six to seven per cent. The demands of the 
Napoleonic wars on the one hand, and human needs on the other, 
continued to concentrate attention upon the beet as a sugar pro- 
ducing plant, until in 1813 a report of the French minister of the 
Interior stated that during the year past 7,700,00 pounds of 
sugar had been made, which was the output of 334 factories. In 
other European countries the industry had assumed a command- 
ing position. From that time to the present there has been a 
steady growth of the industry till now more than one-l»alf the 
sugar of the world is made from beets, and instead of receiving 
a bounty in Europe, as at first, it is now subject to an internal 
tax. In the meantime, by selection and cultivation, the sugar 
in the beet has been increased to 15 per cent, a large portion of 
which, by the improved methods of extracting and purifying, 
can be obtained as crystallized sugar. The industry has con- 
stantly grown in Europe until she now has about 1450 factories 
in operation. 

History in the United States. 

Notwithstanding the continuous growth of sugar beet cul- 
ture in the foreign countries, as indicated above, its early career 
in this country was marked by a succession of failures, on acount 
of poor business management and unsuitable locations. As 
early as 1830 attention was directed to the subject in America 
by two gentlemen in Philadelphia, without success. David L. 
Childs, eight years later manufactured sugar from beets, in a 
limited way, for a short time. There was then an interim of active 
interest till 1863, when an enterprise was started at Chatworth, 
III,, by the Gennet Brothers, from Germany, but the undertaking 
proved disastrous. The company in order to counteract unfavor- 
able local conditions moved to Freeport in the same state. The 
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unfavorable climate of this locality, however, finally caused the 
factory to succumb. In the meantime the industry had made a 
start at Black Hawk, and Fon du Lac. Wis., both of which 
proved unsuccessful. The machinery from each of these places 
was soon moved to Alvarado, California, where the enterprise 
led a struggling existence till 1876. In 1879 the company 
re-organized, and since that date, under the efficient management 
of Mr. E. H. Dyer, has been in successful operation. From this 
beginning the industry has' grown to the proportions before 
indicated. 

What is a Good Sugar Beet? 

At the outset of our discussion, I desire to say that many 
people have a wrong idea as to what constitutes a good beet for 
sugar purposes. Contrary to a popular idea which is quite extant 
in the state, the beet should be small, with a large leafy top. 
Brien says : "The size of the beet is in the inverse ratio of 
its sugars and salts ; the content of water increases with the size 
and weight of the beet."* In general, the standard adopted 
seems to be a beet weighing from 1% to i^ lbs., carrying 14 per 
cent sugar, and having a purity of 80 per cent, although factories 
will accept beets weigning as high as 3 tbs., and having as low 
as 12 per cent sugar. In addition good sugar beets should be 
long tapering roots, without branching rootlets. A typical sugar 
beet is shown in the frontispiece. 

The average sugar content and purity for the states where 
sugar is now being manufactured from beets is as follows : 

SUGAR. PURITY. 

California 14.9 83 

Nebraska^ 13.5 80 

Utah 14.5 80 

Wisconsin..... 12.4 76 

From a report by Commercial Agent Hawes, of Reichenberg, 
Aurtria-Hungary : 

" The conditions required of a good sugar beet are: 
(I) Regular shape (cone, pear or olive shape). Many side roots or prongs 
are disadvantageous, because they make cleaning more difBcult and increase 
the waste. The leaves should be thick and should be of the characteristic 
shape and color, and those which lie flat are to be preferred as protecting 
the beet against frost. 

12) A medium size, say, i to 2 pounds. Small beets make a small crop, 

♦Journal des Pabricants de Sucre, Oct. 23, 1878. 
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while larsfe beets contiiii comparatively littte sugar. The length shoal d 
not be more than 35 centimeters (14 inches). 

(3) Rich in sii^^ir — from 9 to 26 per cent 

(4) \ white, compact, brittle subistance. Such beets are more resistant to 
destruction by storage. A small head not protruding from the ground, as 
this head must be cut off, containing, as it does, very little sugar. 

** It is very important to select the proper variety for a given district, 
because the different economical conditions of climate and soil require 
different varieties, if the largest possible crop is to be harvested. It is. there- 
fore, quite necessary for every farmer to experiment with different varieties.' * 

Clinnate and Soil Conditions. 
Cj-IMATE. — The sug:ar beet does not diiffer from other plants 
ill requiring certain conditions of climate and soil to yield favor- 
able re.sults. In foreig'n countries both of these questions have 
been pretty .satisfactorily settled, but in some parts of the United 
States, notably California, the conditions that seem favorable, so 
far as rainfall is concerned, differ very materially from the foreign, 
lience the latter cannot l>e taken as an absolute guide. 

* The .season for the growth of beets may be divided into three 
periods — that of germinating ; that of plant formation ; and that 
of sugar storing. The following is a comparative table showing 
t'le temperature averages for Germany and certain parts of 
Oregon during these periods : 

TABLE 11 
Shozving Temperature for Periods of Growth. 

\t^^r.A. ^( n^^..^u A V. Temp. Av. Temp. , Av. Temp. Av. Temp. 
Periods of (.rowth. , p^reign E. Oregon. iWillam. Val. South. Or^g. 

l'ir«t 49.1 56.0 52.5 53.3 

iSecond 63.3 65.0 64.4 64.5 

Third 56.3 64.5 633 54.8 

On the opposite page are given comparative temperature 
charts, which s)n)w the normal curve for the leading foreign 
sugar beet areas, and also for the Willamette valley and Eastern 
Oregon. That for vSouthern Oregon is not given since it so nearly 
covers that of Eastern Oregon as to be essentially a duplicate. 
Thus it is .seen that in the matter of temperature Oregon seems 
well suited to the conditions demanded by the sugar beet. 

The subject (>f temperature with reference to the sugar beet 
has been very carefully studied by Dr. McMurtie, who has con- 
structed his mean isotherm for beet culture at 70° F. for Jime, 
July and August. Taking this as a basis, Mr. H. W. Wiley, in his 
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report on beet culture* gives a map of the United States showing 
loo miles on each side of this isotherm, within which area favor- 
able results ma}'' be looked for. The inserted map shows this 
area, shaded, as giv^en for Oregon. On the same map are given 
the average sugar content for each county, as well as the lime 



areas, indicated + + . It is not by any means certain that good 
sugar beets cannot be raised in other portions of the state than 
within the loo mile limit. Concerning this. Bulletin No. 27, 
of the Department of Agriculture, says: *' There are many 
localities lying outside the indicated belt, both north and south, 
where doubtless the sugar beet yvill be found to thrive. The 
map, therefore, must be taken to indicate only in a general way 
those localities at or near which we should expect success to 
attend the growth of sugar beets in the most fivorable conditions 
other than temperature alone." This has already proven true 
in some instances, and the data here given certainly show that 
fully as rich beets can be produced outside of this area — in 
Southern Oregon — as within it. 

*U. S. Department of Agriculture, Bulletin No. 27. 
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It is in the rainfall of the state that we find the greatest 
seeming deviation from those portions of the world which are 
taken as typical beet producing regions. This seeming diflFerence 
should not be considered as a too serious drawback, nor would it 
app)ear so to those acquainted with all the conditions. The 
average amount of rainfall does not diflFer much from that of the 
beet-growing regions of other countries, yet it is not as evenly 
distributed. It must be borne in mind, however, that the soils 
of Oregon are much different with respect to their retentiveness 
of moisture, and that for all our crops the necessary moisture 
nearly all falls during the ** wet season,'' and for this reason we 
do not usually consider the monthly rainfall as bearing so close 
relation to the crops as it does in most other states, but rather 
are wont to consider the seasonal precipitation as the more 
important factor. Consequently tables for seasonal precipitation 
are given rather than for the monthly. The places chosen are. 
such as fairly represent the different portions of the state. 

TABLE III 
Showing Seasonal Precipitation* 



LOCALITY. 



LaGrande, Eastern Oregon 
The Dalles, Central Oregon 
Albany, Willamette Valley 
Roseburg, Southern Oregon 

Newport, Coast Region 

Ashland, Southern Oregon 
Lakeview, Lake Region 



SPRING. 


SUMMER. 


Mch-May 


Jun-Aug 


4.10 


2.26 


2.93 


.88 


10.07 


a.43 


8.22 


179 1 


11 60 


8.i6t 


4.79 


1.61 


4.32 


3.09 ' 



AUTUMN., WINTSR. 



Aug, Sep*Nov I Dec-Feb 



2.38 
3.98 
9-75 
8.00 
10.72 
4.90 
3.18 



j.8r 
8.50 
22.76 
17.60 
34.50 
11.63 
6.79 



Years 
Obsvd 

2 

13 

8 
10 

2 

4 
3 



SOIL. — Beets seem to have little preference in soils, yet they 
are the most grateful for a sandy loam of considerable depth. 
Speaking concerning this matter Commercial Agent Hawes saysi 

** The best soil- for quality, as well as quantity of production, according 
to the experiments of Orth, are those that consist of mild, moist loam about 
50 centimeters (20 inches) deep, then loam or marl i to 2 metres (3 to 6 ft.), 
and, under this, sand. Such soils, which are easy to cultivate, have a high 
degree of absorption, can combine nourishments, and give the plant physi- 
cally a good start Such soils are called " natural sugar-beet soils/' 

Bassettt quotes Chaptel as follows : 

"Soils which are dry, calcareous, light, etc., are not well suited to the 
beet Strong clay soils have little aptitude for the culture of this root. In 



♦Compiled from State Weather Service data. 
IQuide Practique du Pabricant de Sucre. 
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order that the root may prosper, it needs, in general, a mellow fertile soil, 
the arable stratum of which should be 12 to 15 inches thick. The root suc- 
ceeds more or less well in all arable soils, but the products vary wonderfully 
according to the nature of the soil." 

" Vilmorin considers that any good soil that will grow wheat and has 
an arable statum of 12 to 15 inches, will be well suited to this culture." 

So far as the chemical constituents of the soil are concerned, 
phosphoric acid seems to bear the closest relation to the amount 
of sugar, or, if this be wanting, sugar will not be provided, 
while a lack of lime would be replaced by potash, soda» or 
magnesia. 

Champion and Pellet, consider phosphoric acid as an indis- 
pensable base for the formation of sugar in the beet. Thej*^ 
classify the order in which the plant food is indispensable as 
follows : (r) phosphoric acid, (2) lime, (3) nitrogen, (4) potash. 

It is foreign to our purpose to discuss, at this time, the soils 
ot Oregon to any length, but in connection with the last state- 
ment I desire to direct attention to the fact that the soils of 
Oregon are well — yes, abundantly — ^supplied with phosphoric 
acid, that they surpass those of France in lime, and equal them 
in potash. Below are contrasted analyses of some of the French 
sugar beet soils with those of the natural divisions of this state, 
and those of California. These results, I think, speak for them- 
selves, and need no further comment. 

TABLE IV 
Showing Average Comparative Composition of Soils. 



, France. Oregon. 

ANAi^YSisOFFiNEEARTHg^^^^l ^^^^^7 Eastern ^^m^^^^^ 

Insoluble matter Ik^i^iIr-,^ 66.59 ' 65.18 62.45 "HStTSS 

vSoluble Silica f^''^ 1 ( ^^'5° 13.12 i 5.02 I 8.74 8.96 

Potash (K,0) 06 \ .43 1 23 .34 .64 

Soda (Na^O) .09 \ ( ''^ .22 j .18 .21 .28 

Lime (CaO) 51 .42 1.22 .83 ' 222 1.08 

Magnesia (MgO) .75 ! ,79 .80 ; 1.49 

Manganese (Mn304) .10 .08 .25 .06 

!r™}^>fc:::::::::;::i 'yf, \ III ^ } --^ i } -^5 : } .5.35 ' } .5.0, 

Sulfuric Acid (SO3) ! ^ 1 .04 ! .03 i .01 , .05 

Phosphoric Acid (PjOg)... .09' .08 .14 | .21 .13 .08 

Carbonic Acid (CO j) j .40, .70 , ', 

Nitric Acid ' ' 

Hydrochloric Acid I 

Water and organic matter 5.60 4.84 6.21 | 10.77 9521 440 

Other^matter 1.85 1.52 , I 

Humus ...... ...... I 1.44 1.63 : 2.25 I .75 
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PART II. 
THE EXPERIMENTS. 

Having now compared the climatic and soil conditions of 
the state with those of the natural habitat of the beet, and found 
them apparently favorable to its culture, the questions arise as to 
whether beets rich in sugar will actually be produced under these 
conditions ; whether such beets can be produced at a price a 
factory can afford to pay, and still leave a fair profit for the far- 
mer. I shall submit in evidence, first, the conditions under 
which the beets were grown : second, the particular results ob- 
tained : third, the yield : fourth, the cost. 

When these results are considered and compared with those 
obtained in other states, and particularly with those obtained in 
states in which the manufacture of sugar is now being success- 
fully conducted, I believe it will be admitted that none offer 
greater inducements than are offered in some parts of Oregon. 
Seed and Cultivation of the Beets. 

Each year arrangements were made with farmers in different 
parts of the state to cultivate a small plat of beets, the seed being 
furnished by the Station. Although there was a hearty and 
ready response to the Station's offer to furnish seed to those who 
would agree to forward samples for analysis, accompany ed by a 
report — blanks for which were furnished — there were many who 
nevrer responded to a single inquiry after they had received the 
seed, notwithstanding the fact that they had expressly agreed to 
report results. 

The seed used for the experiment was obtained from the 
Department of Agriculture, at Washington, and of E. H. Dyer, 
Alvarado, Cal., all of it being imported and the very best that 
could be obtained. From the former place two varieties were 
obtained, the Klein Wanzlebener and the Vilmorin Improved ; 
from the latter the Dippe Klein Wanzlebener. In addition to 
these, a small quantity of Lane's Imperial sugar beet seed from 
Thorburn, of New York, was planted at the College. The 
State Board of Commerce distributed some seed throughout the 
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state, and a number of beets from parties who received seed from 
that source were sent to the Station for analysis. 

To secure a uniform method of cultivation the following 
directions, taken from competent aithirities in this country and 
Europe, were sent out with each package of seeds : 

Method of growing Sugar Beets to be followed by those taking 

part in the Co-operative Experiments ivith 

Sugar Beets in Oregon. 

SOIL. — This should, where possible, be a light loam, preferably contain- 
ing some lime. Tlie land should be well drained. The beet gets the greater 
liart of its fo*Kl from the ground at a depth of 8 to 12 inches. Hence free- 
ilom from excess of water is necessary. 

PREPARATtox OF LAND. — The land selected should have been plowed 
the fall before planting of seed. As soon as it can be properly worked in the 
spting the land should be plowed again, this time to the depth of 12 inches. 
Allow to lie until about one week before the time of seeding. Then plow 
once more to the depth of 4 to 5 inches, and work the soil into a fine and 
light condition (i. e., do not pack it down with a drag;. After allowing land 
to lie 5 to 7 days plant the seed. The object of allowing the land to lie is 
that sufficient moisture may be drawn from below for the germination of 
the plant, and that the land may be warmed by the. sun, after pulverization. 
N> minure should be applied unless in the shape of well-rotted compost 
pat on in the fall. Tui land on wliich W\t beets are to be grown should be 
measured appro-^iniately, and enough ground planted so that it will be pos- 
sible to take the eightieth of an acre from the plot without including any 
»Htside rows. In ordinary soil the rows should be eighteen inches apart; 
in very rich, less ; and in poor soil more than that distance apart. The 
conditions should be such that the beets cannot attain a greater weight than 
two pounds each. The seed should be planted one-half to three-quarters of 
an inch deep, and about 20 pounds of seed to the acre. Plant, when pos- 
sible, in .\pril. 

CULTIVATION. — This should be thorough, and should begin as soon as 
tlie plants show in the row. When the beets have put out four leaves, thin 
them out so as to leave the plants standing about 4 to 6 inches (not farther) 
apart in the row. The weeds should be kept down and the ground well stirred. 

It should be rememl>ered that a beet which grows up out of the ground 
is worthless for sugar, also that the beets must not attain to a weight greater 
than two pounds each, and must be smooth and tapering in shape. 

EXPERIMENTS OF 1891. — That the results of this season's 
work may be better interpreted, tables are given below for pre- 
cipitation and temperature in 1891. and the departure from the 
normal is also indicated for various parts of the state, the same 
general regions being taken as are indicated above. These tables 
are also compiled from the reports of the State Weather Service. 
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TABLE V 
Showing PrecipitaHon for i8gr. 

M arch~ ^ April ~ May i Tune ~ ~Tufy^ Aug. Sept. I Oct. 

LOCALITY. ' -' 

' 'a,DA.D,A|DiA|D a D A,DiA|D|A]D 

Coast 5.831-2.01 8.ao +3.67:3.37 + .i3i4-33 +2-04 -66 - .5^ 1.21 +.404.18 +1 82 '6.46 +0.69 

Willam'te Vallcyi2.39 -2.54 3.46 + .71 i -99 - .26 3.S +1.30 ,30 - .41 .86,+.49;2.36 + .84:5.00+1.57 
South'rn Ores:oni2.8i|- .0311.391- .22,3.22+1.51 1.92+1.08 .74+ .49 .33'*-oriio4 + .29 1.70I-0.17 
Eastern^ Ore gon I t. 99'- .20 .50!- .41' 1.52- .472.C8+1.13 1.45+J.Q5 .32JK071 .61 + . i6!o.6 i!-o.S4 

TABLE VI 
Showing Temperature for i8gi. 

tT^Tt ttv~ March ApHFTMay , Junc~ July | Aug. ] Sept. 1 Oct. , 

i.u^Ai.ii Y- ^ j^ , ^ j^ I ^ D ' A ; D I A D . A 1 D I A t D A | D' 

Coast 44.6 -I.I 50.2 +1.6 55. +1.1 57.8 - .7 61.0 +1.4 64-5 +4.8158 3 + •5'55-7't^.7 

Willamette ValUey 42.9 -3 050.4- .357.7+1.258.3-3.296.3+ .668.0+2.8158,71! .6155.2 t3-8 

Southern Oregon 46.2 -i 2 51.7 - 9 57.9 -i.i 50.2 -5.068.3 - .6 71.0 +3.8 60.9 ti.4|55-2jt2.9 

Eastern Oreg on 35.6 -5^ 49- 7j;^ .6I58.3 -\.$ 58.2 -2.0 69 .2+ .3 69.5+1.2 59.0! .21 5^'51t3-2 

In the tables given above the average temperature and pre- 
cipitation are given by months in the column marked ** A,'* in 
the column marked *'D'' is noted the Departure (plus or minus) 
from the normal of the respective localities. 

It will be noticed that in general the spring rains lasted until 
quite late thereby causing delay in the time of planting, nearly 
all of which was done in May, whereas under ordinary circum- 
stances the seed could doubtless be in the ground 'by the middle 
of April at the latest. 

A great many letters written by the growers to the Station 
show that the cultivation was not in all cases what could be de- 
sired, and the .same thing was also indicated by some of the beets 
received. This seems to be particularly true concerning the 
preparation oi the ground, for many beets were of an irregular 
shap)e as shown in Plate III, which is made from photographs of 
beets received at the Station. It will be noticed that these beets 
are all '* scraggly,'* showing that the ground was not worked to 
a sufficient depth. The beets shown in this plate are poor, and 
would not be easily disposed of for sugar purposes. It should 
always be borne in mind that beets which are profitable for the 
manufacturer are also profitable for the farmer. 

In addition to being irregular in shape, which is of itself bad, 
branching beets are usually sun-burned, as they have usually 
been lifted partially out of the ground by their own growth. In 
some instances beets were received at the Station from which it 
would be necessary to reject fully one- half the beets as unsuitable 
for sugar manufacture, because allowed to grow above the ground. 
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One of the wofst things to befall a beef crap is growth above ground, 
Tlie best beets for sugar purposesare the long, tapering roots, 
without branching rootlets, and if the soil has been properly pre- 
pared, and the cultivation has been of tbf^ proper kind, beets will 
always take the tapering form shown in Plate 11. 

RESULTS. — ^The analyses made at the Station during the 
s*eason of 1 891 -1892 may be summarized as follows: 

TABLE II 
Showing County Az'rrjj^es for iSgr. 

County. No. ; Sugar. Purity. 

Benton ., : 39 1 12.30 , 74-'^ 

Clackamas 7 14-55 77-30 

Columbia^ 1 i 1 13.74 | 79-42 

Douglas 9 12.99 73-45 

Jackson | 3 '" > ifc».93 80.99 

Lane 16 14.32 79-95 

Unn 5 13.54 79-9' 

Marion i ' 15.99 78.3^ 

Polk I 14.72 7808 

I'nion : 3 15.84 7989 

Washington 11 13.96 78-79 

Yamhill. i 10.73 76.64 

Average 14.13 78.08 

An examination of the results reveals that the analyses had 
a wide range, viz : from 6.77 per cent to 22.44 per cent sugar in 
in the juice. Of the 95 analyses made 8 fell below 10 per cent ; 
76 showed over 12 per cent, and 37 over 14 per cent sugar. An 
average of 81 analyses for the Willamette Valley shows 13.76 
per cent sugar and a purity coefficient of 77. 89 ; the average 
beet weighing a little over 1% pounds, while an average of 10 
analyses of beets from Southern Oregon showed 13.38 per cent 
sugar with a little larger beet. For the entire state the average 
weight was 608.5* grams ; sugar in juice, 14.13 percent ; purity, 
78.08 per cent. 

The results obtained from the different kinds of seed were 
as follows : 

Klein Wanzebener 14.3 Sugar in Juice. 79.0 Purity. 

Dippc Klein Wanzebener 13.2 *' *' " 77.1 ** 

Vilmorin Improved 13.4 ** ** " 76.2 

YIELD AND COST. — An attempt was made to collect reliable 

*One pound = 453.5 grams. 
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data as to these items, but the reports received were very nleagrev 
The average of all reports concerning yield was 20.5 tons per 
acre, the extremes being 5. i and 44.2 tons. The yield as reported 

is given below. 

TABLE Vin 
Showing EslifHaled and Theoretical Yield, 



GROWER. Post Office. County. . o -5 I ^ -^ £ J *=* t 

>,^-, I >.^ 

Edward Albright Ashland Jackson 12.0 10.18 3584.0 

A.W.Lucas Monmouth I Polk 30.0,27.50:8832.0 

D. S. K. Buick ,..i Roseburg - - .! ^ « 

H. C. Perkins Llewellyn 

J. Voorhees Woodbuni 

J. S. Powell [ Philomath 

W. E. Smith i Vale 

J. H. Rinck \ Buxton 

John Henry \ Beaverton 

R.Scott I Milwaukee 



Douglas ; 25.0 I ti 2385.8 

Lane ! 18.0 I 32.50 ' 4386.4 

Marion 21.5 ' 40 50 { 6184.2 

Benton 1*32.7 I 15.80 i 9364.6 

Malheur 1 20.0 l 15.40 I 7076.0 

Washington ' 17.4 1 9.90 ! 5056.4 

Washington 5.1 j 21.10 1287.2 

Clackamas 44.2 53.40 9025.6 

J. H. Crow I Lorane I Lane !ii.o| 9.50.3130.6 

CD. Thompson Corvallis Benton 5.1 21.10 1287.2 

Average I ' 20.5 ' 23.34 | 513 3.3 

So far as reports were received, the cost of production ranged 
from $11.25 ^o $24.18 per acre, some including harvesting and 
some not, which represented all hand work. This subject is 
treated more definitely later in the bulletin. 

Considerable disappointment is felt that farmers to whom 
seed was sent in the majority of cases did not take the trouble to 
report more carefully the two items of yield and cost. These 
are two vital items to the farmer — the very ones which affect him 
most. It matters little how high a per cent of sugar Oregon 
beets contain, i they cannot be produced at a price a factory can 
afford to pay, we may just as well stop all talk about the indus- 
try. Right here I desire to urge upon any who may undertake 
future work the absolute necessity of reporting these two items 
estimated as closely as possible. 

EXPERIMENTS OP 1892. — For the investigations of 1892 the 
following varieties were used, Desprez* Early Rose, Vilmorin 
Improved, Klein Wanzlebener, and White Imperial, all of which 

*The so-called theoretical yield assumes there are 40,000 beets to the 
acre, which in general ho1d.<> true or beets weighing less than 800 grams, 
fWeight of beet over 800 grams. See previous note. 
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are favorite kinds, the first being much used in California. Un- 
fortunately the seed was delayed iu reaching us, so it could not 
be distributed to the farmers as early as it should have been to 
secure the best results. Had the seed reached us in due time, 
it could have been put into the ground in April for at that 
time there was favorable weather for seeding, but by the time the 
seed had been distributed cold weather set in and continued till 
May, after which the weather became very dry rendering the 
conditions for a fair trial very unfavorable. The temperature 
conditions for the season are indicated on the charts given on the 
following page, which also give the normal temperature for this 
and the previous season. The rainfall for the season was below 
the normal and reports all read ** very dry,** " extraordinarj' 
dry,** ** waather very unfavorable.** In fact nearly all the beets 
in the eastern portion of the state failed to mature, and in many 
instances the seed failed to germinate. So far as the season's 
climate is concerned, then, the experiments were greatly handi- 
capped and we were ** in pursuit of knowledge under difficulties.*' 
The cultivation for this season was the same as for the 
previous year except that the rows were placed 20 inches apart- 
Owing to the disturbed condition of the experiment the 
results are doubtless poorer than would have been the case had 
the season been one of more nearly normal condition. Still the 
results confirm the conclusions of the pre/ious year, that Oregon 
possesses the conditions necessary for the production of excellent 
beets for the purpose of beet sugar manufacture. 

RESULTS. — Seed was sent to 140 farmers, twenty of whom 
reported absolute failure of crop on account of unfavorable weath- 
er, and two on account of insect pests and squirrels. 

The average of all analyses for the state was 15.7 per cent 
sugar in the juice, with a purity of 78.08, against 13. 75 per cent 
and a purity of 77.57 for previous season. Out of the 65 analyses 
made only 11 indicated less than 12 per cent sugar in the juice, 
and 41 samples indicated over 14 per cent, the extremes being 
9.4 per cent and 23.8 per cent. The average tor the different 
natural divisions of the state were as follows : 

Willamette Valley, 44 samples 14.7 per cent. 

Eastern Oregon, 1 1 samples 19.2 ** ** 

Southern Oregon, 10 samples 15. i ** ** 
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Comparatwe Temperaiure Charts. 



Normal for Eastern Oregon — 
Mean for Eastern Oregon 1891 
Mean for Eastern Oregon 1892 



Normal for Willamette Valley 

Mean for Willamette Valley, 1891 • 
Mean for Willamette Valley, 1892 



Digitized by 



Google 



eraj^e for 


Puriti 


1892. 




12.80 


8650 


15.10 


87.«3 


15.20 


81.15 


15.00 


84.74 


15.20 


84.05 


16.20 


83 00 


17.10 


73-74 


1380 


74.60 


1450 


7330 


1980 


87.33 


15 50 


78.79 


13-70 


S2.83 


15.70 


88.00 


21. JO 


90.50 


20.20 ' 


ft4.90 
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• Expressed by counties the averages are as follows : 

TABLE IX 
Showing Averages for i8g2 by Counties, 

^°""*7- _ _. __ 'AnaWses.' 

Benton 17 

Clackamas i 

Douglas I 9 

Jackson 1 i' 

Lane j 2 

Lincoln 3 

Linn i 

Marion 2 

Polk 5 

Union 7 

Washington 10 

Yamhill.., 5 

Josephine 2 

Wasco I 

Malheur i 

The results of the different varieties of seed have been cal- 
culated only for the Willamette valley since in the other portions 
of the state there was not enough of any one kind used to give 
any valuable indication.*. 

Vihnorin Improved 13.4 per cent sugar 76.2 purity. 

Imperial Rose 14.0 " '* '* 84.7 *' 

Klein Wanzlebener 15.0 ** " " 81.9 ** 

White Imperial 15.9 " " '* 82.3 ** 

Experiments from 1893-1807. 

While no definitely outlined experiments have been con- 
ducted since 1892, yet the Station has furnished more or less 
seed to various parties, who have sent the beets to be analyzed. 
In other cases beet seed has been furnished by other parties, and 
analyses have been made in all casej when beets were forwarded 
to the Station. The average of the results of 23 analyses made 
since 1892 shows 15.05 per cent sugar in the juice, and a purity 
of 89.8 percent. In addition to these analyses, the following 
were also made, but the beets having received several rains 
before being sent, which had induced a second growth, and a 
number of the beets having been grown on alkali soil, the results 
were not taken into account in making up the averages. 
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1 


rABLE 


X. 








Lab. 

No. 




• Av. 


Sugar 


Sugar 




' 


Solids 


( I rower. 


Weight 


in 


m 


Punty. 


Solids. 


not 




Grams 


Juice. 


Beet. 




1 


Sugar. 


780 


W. G. Hunter 


1997 


13-6 


12.93 


70.5 


19.3 


5.7 


779 


h. Oldenburg.. 


1517 


12.0 


11.40 


64.2 


18.7 


1 67 


781 


S. F. Newhard 


717 


50 


4.75 


57.7 


8.8 


3.8 


782 


C. A. Dunn 


419 


18.4 


17.48 


80.0 


23.0 


4.6 


7S3 


A. W. Gillis..., 


796 


14.0 


1330 


76.2 


18.5 


4-5 


784 


M. Reynolds ..; 


225 


10. 


950 


66.7 


16.5 


6.5 


785 


W. A. Messneri 


474 


20.9 


19.85 


82.5 


25.2 


4.3 


786 


A. Goodin t 


290 


20.2 


19.19 


83.7 


24.1 


. 3-9 



Average. 



804 • 14.3 



1355 ' 72.7 



19-3 



5.0 



Average of ail Results. 

Let us iiDW collect the results which have been thus sepa- 
rately set fortli. In the same table I beg to include the averages 
from analyses made at Washington, D. C., by the U. S. Depart- 
ment of Agriculture. These last mentioned results really indi- 
cate a little too high, probably about 10 per cent, on account of 
the time that necessarily elapsed between harvesting and analyz- 
ing, which would result in a loss of water. 

Expressed by counties the averages are as follows : 

TABLE XI 
Shou'ing Average of all Analyses for each County. 



County. 



s 
< 

d 

Benton 42 

Clackamas 8 

Columbia i 

Coos o 

Douglas 18 

Jackson 4 

Lane 18 

Lincoln* 

Linn 6 

Marion 4 

Polk 16 

Union 30 

Washington 2 

YamhiU 

Josephine 

Wasco 

Malheur , 

Sherman 

Umatilla 

Multnomah , 



''3 «* . 

S (L* c 

o a rt 
> S^ 

12.57 
1562 

13.74 

14.10 
17.93 
14.42 



•c 

3 



79.63 
78.76 
7942 

77.98 
81.00 
80.19 



14.13 
15.17 

14-54 
18.61 

15-29 

12.87 

15.70 
21,10 
20.20 



73-43 
74.60 
74.10 
85.10 
80.98 
82.76 
81.21 
90.50 
83.4f 



< 

6 

5 
3 
3 
5 
I 
I 

6 

I 

2 
I 

2 

3 
o 
o 
o 
o 
I 
I 



Iks 

14.34 
, 15-36 
15 30 
14.56 
17.74 
18.94 
14.24 



14.15 
14.15 

12.10 

14.35 
12.49 



■n 



82.8 
84.2 
81.7 
i82.6 
84.3 
83.9 
85.4 



79.4 
81. 1 
79.8 
81.8 
80.7 



'^Averaged with Benton County. 



16.90 76.80 



13.55 
15-12 



72.2 
80.9 
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If we omit, in making up the average for the state, those 
samples which indicate less than lo per cent suo^ar in the juice 
(whicli were very few, as will be obseived on examination of the 
table in the back part of the bulletin) as being beets which had 
not received proper cultivation, the averages for the state will be 

SUGAR. PURITY. 

For the season of 1891 14.3 78 2 

For the season of 1892 15.9 81.4 

Since 1892 15.0 84.. 8 

Mean 15.0 81.5 

TABLE XII 
Showing Results of Varieties in Willamette Valley. 

Sugar. ' Purity. 

1891 1892 1891 1892 

Klein Wanzlebeiicr. 1 14.3 | 15.0 79.0 81.9 

Dippe Klein Wanzlebener ..., 13.2 77.1 

Vilmorin Improved ; 13.4 13.4 ;, 76.2 76.2 

White Imperial | 15.9 i 82.3 

Desprez' Early Rose 14.0 84.7 

Yield. 

Attempts were made in these experiments to secure reliable 
data as to both the yield and cost as has been indicated above. 

Altogether the reports for 1892 were quite complete. The 
results given are calculated from a measured plot according to 
the following instructions which were sent with each package of 
seed. 

** When the beets seem to be mature select an average row and j^ather 
every plant along a distance wliicli should vary as follows, according to 
width between rows : 

From rows 16 inches apart gather 75 feet. 
18 '* ♦• •* 66^i " 

20 ■• •• ,' 59.8 '• 

22 " " •• 54^4: •* 

24 •• •• •* 50 

"The number of beets growing in the row, of the length mentioneii 
above, must be counted. The tops are then to be removed, the beets care- 
fully washed free from dirt, wiped and weighed. When the row is not long 
enough to meet the conditions, take enough from the adjacent row to make 
up the required length. The number of beets harvested multiplied by 435.6 
will ^ive the total number per acre. The total weight of beets harvested 
multiplied by 435.6 will give the yield per acre."* 

Upon the above basis the reports on the following page 
were made. 



♦Circular of U. S. Department of Agriculture. 
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J. S Powell... Benton 15.8 M. Snyder Linn 11. 7 

College Farm •' 58 W. E. Smith Malheur 20.2 

G. R. \\^>odruff ;; 18.0 J voorheees xMarion 21.5 

c. J, Bishop...:::;::::: •' ::::-3 8J-^-^Xe '' -"T. 

William Bogiie " 15. i Average 33.2 

Average .' 19.1 ^- ^^' I^"cas Polk 30.0 

A. J. Thompsonr'ciackamaZ 9.$ l^^^^^zz::::. '' :::::::: Xi.1 

D. S. K. Buick Douglas 25.0 Average 320 

^.-^ITJ '; «-^ M. J. Dufiy....;;;:::;:union::z s'o 

M.'tmm^r.:::;:;::: «• i:::-':! J- ^ ^%;^ *^ H*^ 

J. n. Bard - 40.4 Aveage 13.5 

** " 36.1 J. H. Rinck Washington 17.0 

W. H. Norcross *' 17.4 ** " lo.o 

Average 21.6 John Henry ** 5.0 

Edward Albright Jackson 12.0 S. P. Reeder ** 14.0 

T. E. Hills •* 27.4 J- !>• Rowell *' 21.0 

Average 14.7 ^' ^- Poster •* 8. 

H. C. Perkins Lane 18.0 ^^^^^^f V, '^^ 

J. H. Crow '* Q 5 M. O. Lownsdale... Yamhill 47.0 

R. s. Reed:.*.::::::::.:: " :::::: 22:8 jh. sample - 6.8 

R. E. Cartwright *' 30.2 Average 26.8 

Average 20.2 E. F. Meissner Joseph ne 15.2 

Segregating the results of 1892 from those of 1891, it is 
found that notwithstanding the unfavorable season the average 
yield for the state was 23.18 tons per acre against 20.5 tons for 
1891. 

The average yield reported in California in 1896 was 14 tons 
per acre. The following averages have been obtained in other 
states : 

Minnesota 15.0 tons per acre. 

Wyoming 7.5 " . ** 

South Dakota 8.1 " " 

Nevada 20.0 ** " 

Colorado 26.0 '* *' 

Iowa 20. o ' * * * 

Indiana 30.0 " ** 

New York 19.5 *' " 

With the exception of California, the yields above given were 
obtained in experimental culture as in Oregon. That from Cali- 
fornia was based upon actual results obtained by farmers in pro- 
ducing berets for the factory. Other results obtained in the same 
manner are as follows : 
TABLE XIII. 

, 1891 I 1892 j 1893 I 1894 1895 

Lehi, Utah ] 6.60 6.50 I 9.70" 1 11.47 11. 54 

Chjno, California 7.26 _J 7 50 11. 70 | 9. 16 11.03 

One striking feature in the above table is the increase, 
in yield after the first two years — after farmers had become 
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acquainted with methods of cultivation. To produce the highest 
yield, both in tons and in the per cent of sugar, requires a certain 
amount of skill, which has to be learned by careful observation 
and study, which fact is illustrated in the above table. 

Mr. John Henry, of Beaverton, and Mr. R. Kuhne, of 
Tigardsville, Oregon, both undertook quite carefulh' conducted 
experiments during the past year. The former reports a yield of 
10.5 tons per acre, which cost $42.89, not including delivery -to 
the factory. Concerning the cost Mr. Henry writes : 

"111 this experiment the cost per acre of beets is far too high. I put 
the seed in with a hand instead of a horse drill, and dug with a spade in- 
stead of a horse puller. 

*' The fact which I sought was the cost between the time the .••eed was in 
the j^round till the crop was reudy to dig, with labor costing 10 and I2>^ cts. 
per hour, and it was just $12. 14. In the total is included 

Preparing the acre $5.00 

Seed, 8^4 pounds 2.62 

Interest on land 800. 

'• Tlie ground had an ordinary plowing in March, and was plowed ten 
( lo) inches Yleep, and see<led May 21st. Previous crop was com, manured.*' 

It should be stated that Mr. Henry's beets were excellent 
samples, analyzing 18.3 percent sugar in the juice, with a purity 
of 86 7. For such beets as these a factory would pay about $^ 
per ton. 

Mr. Kuhne's report showed a yield of 13 tons per acre, 
which cost $35. These beets would have commanded from 
S4.50 to $5.00. according to their sugar content which in all cases 
was high, and the purity exceptionally good, thus giving a re- 
turn of about $60 per acre, or a profit of $25. 

I consider these results quite trustworthy, and fairly indica- 
tive of what may be expected from careful, intelligent work. 
Mr. Heiny is a very careful worker, and has had much experience 
in vegetable growing. Mr. Kuhne has had many years experi- 
ence both in Germany and this country in growing beets for 
.sugar purposes. 

It is evident that, as with every other crop, the yield and 
cost of beets must necessarily depend upon many things, as 
variety, distance between rows, soil, cultivation, and season, hence 
this will always be a more or less varying factor. I think, how- 
ever, that for the Willamette Valley and Southern Oregon in 
general, when farmers have become accustomed to the business, 
an average of 15 tons per acre is a very conservative estimate. 
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In Eastern Oregon the uncertainty of the season renders the 
ability to irrigate almost an essential condition, and if this is 
met, there can be little doubt but that the yield would even ex- 
ceed that for the Willamette Valley. 

Turning elsewhere f^^r additiotial information I offer the 
following from the Watsonville Pajaronian which gives a review 
of the cost an-i returns from sugar beet crops in the Pajaro val- 
ley during 1891. In explaining the results the writer says the 
results are taken from the cultivator's own figures. In each 
instance the land belonged to the beet grower, and his estimated 
value of the rent given. In the article mentioned there are given 
statements of ten growers of which we select the lowest, and the 
highest. 

L. K. PEARCE— 15 ACRES. 

•' Plowing and preparing land, $5 per acre — 31 cents per ton— total $75. 
Seed. %\ 02 cents per acre-6 cents per ton-total, $15.30. Hoeing, thinning, 
topping and loading into wagon, $24.23 per acre-$ 1.50 per, ton-total, $362.45. 
Plowing out and hauling, $8.08 per acre — 50 cents per ton — total, $121.20. 
241,147 tons yielded $1205.73 ; profit per acre, $42.05 ; per ton, $2.63 ; esti 
mated rent of land, $15 per acre — 93 cents per ton." 
J. PEDERSEN— 15 ACRES. 
• Plowing and preparing land, $7 per acre — 30 cents per ton — ^total $105. 
Seed, $1.09 per acre — 5 cents per ton — total, $16.35. Thinning, hoeing, top- 
ping and loading into wagon, $28.43 per acre — $1.20 per ton — total, $426.45^ 
Plowing out and hauling, $9.48 per acre — 40 cents per ton — total, $142. 20. 
350.17 tons yielded $1,750.86 ; profit per acre, $70.72 ; per ton, $3.05 ; esti- 
mated rent of land, $20 per acre — 84 cents per ton. 

I also present the statement of four growers near the Chino 
factory, which shows the cost to the time of harvesting. 

STATEMENT OF F. MOORE. STATEMENT OF BRENTTINGER 

Preparing soil, 20 acres $58.75 . « ^* -^^ »• 

Seed, 302 lbs. at 12 cents 36.24 Preparing soil, 50 acres $150.00 

Planting 13,00 Seed, I5lbs. peracre, at 12 cts. 90.00 

Thinning 75.00 Planting 20.00 

Hoeing 24.00 Hunning 308.00 

Cultivating 27.50 Cultivating 25.00 



Total expense -$234 49 



Hoeing 60 00 



Exoense oer acre 11 72 '^^*^^ expense, $65300 

lixpense per acre 11.72 g^pense per acre - 13.06 

STATEMENT OF W. C. RIGHTMIER. STATEMENT OF MR. PRIMS. 

Preparing soil, 17 acres $68.90 Preparing soil, 10 acres $25.00 

^«<i-; 2040 Seed 108 pounds 12.96 

Planting 6.80 Planting 4.50 

Thinning 88.40 Thinning 45.25 

Hoeing 34.00 Hoeing 54.00 

Cultivating 34.00 Cultivating 11.50 



ToUl expen.se $251.60 Xotal $153.21 

Expense per acre : 14.80 Expense per acre 15-32 
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PART III. 

Cultivation. 

Too much cannot be said upon this subject, for in the culti- 
vation lies the secret of success in sugar beet culture. It has 
been said, '* The sugar is hoad into the beet," and this is literally 
true. The foregoing results were all obtained while the farmers 
were entirely unfamiliar with the careful culture so essential to 
success in ths industry. The su;5ar beet is a thjroughbred, and 
needs close attention. When neglected it will show a double re- 
sentment by giving (i) a small sugar content and low purity, (2) 
a small yield. Small size, regular tapering lOots, growing entirely 
below the ground are three essential points to be secured in beet 
culture. ^ Whatever method of cultiv'ation ht followed, these 
three points should ever be the object. In many cases all three 
hid been neglected in the cultivation of the beets abDve described, 
the directions to the contrary notwithstanding. This has undoubt- 
edly had the effect of lowering the average for the state by at 
least one per cent. 

I consider the beets produced by Mr .Henry and by Mr. Kuhne, 

before mentioned, as being the most indicative of what may be 

expected in Oregon, when growers understand the cultivation 

of beets for sugar purposes. Particularly do I think this is true 

of Mr. Kuhne's beets, for the gentleman for many years was 

connected with the Oxard factory in Nebraska as an expert 

grower of beet seed. These beets were received Oct. i, and gave 

the following results : 

TABLE XIV 
Showing Analyses of Oregon Beets Produced by an Experienced Grower. 



Lab. ! Av. Wt. 


Sugar in 


X>wr\\\i 


No. in grams. 
748"! "275"" 

749 337 

750 1 268 


Juice. 
17.0 
16.6 
17.8 


^1 

88.2 


Av. 1 290 


17.1 


89.7 



Variety. 

Klein Wanzlebener ^German Seed.; 
Vilmorin, Blanche ameliore (Fr. " ) 
Kuhne's Improved ^Nebraska ** ) 



The above samples had received the first rains. On Dec. 8, 
after the second heavy rain, beets from the same plats were again 
subjected to analysis. 
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TABLE XV. 



I^b. Av. Wt. Sugar in p . , Varietv 

No. lin Grams. Juice. I ^*J _. . . vanetjr. 

761 I 222 j 16.5 81. 1 Klein Waozlebener (German seed.) 

762 ' 198 ! 14.0 I 77.7 *• (Nebraska *' j 

759 329 ' '5-4 ! 93- o Vilmorin Blanche ameliore (Fr. ** ) 

760 I ^... 12.4 , 90.7 i " " " (Nebraska " ) 
758 I 158 13 6 I 85.0 ; Kuhne*s Improved (Nebraska •* ) 

; 236 i 15.2 86.3 t Av. of same varieties as in t able XI V. 

Mr. Henry's beets gave the following results: 

TABLE- XVI 
Showing^ Analyses of Well Cultivated Beets. 



Lab. I Av. Wt. I Sugar in _ .^ 
No. lin^Grams. Juice. ; ^""^y 

732 -«» ' 

756 

757 



281 ' 18.3 86.7 



Re^^edl variety. 



Sept 2 2 96 Wliite Imperial, German 

279 18.8 , 92.1 Nov. 2,96| ** •* 

279 j 161 I 71.2 Nov. 2, 96! Klein Wanzlebener 

' 171 ~ 83.3 1 I 'Average." 



When these results are compared with those of other states 
in which the cultivation has become reasonably good, I think it 
will be admitted that Oregon need stand second to no state in pro- 
ducing beets suitable for sugar purposes. Prof. Wiley in his 
notes on the analyses made at the U. S. Department of Agricul- 
ture, says: **The samples from Oregon are uniformly rich in 
quality, and if they truly represent the capabilities of the state, 
there is certainly a bright future for the sugar beet industry on 
that portion of the Pacific coast." 

If we turn to either California or Utah, we will find evidence 
that in neither place did the farmers at first reap the greatest 
rewards, and this could not be expected in Oregon. In these two 
states there has been a progressing richness of the beet as better 
methods of cultivation were adopted, as instance : 

TABLE XVII 
Showing Effect of Improved Culture. 



STATE. 

California, Chino.. 
Uuh, Lehi 



1891 


1892 


1893 


1894 


X895 


130 


14,0 


14.0 


15.0 


150 


II. 


II.8 


11.6 


12. 1 


13-5 



Not only has the sugar per cent increased, but also the yield 
per acre : 

YEAR 1891 1892 1893 1894 1895 

Utah, tons 6.60 6.50 9.70 11.47 ii-57 
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A small beet is desirable, for the sugar content and purity 
varies inversely as the size of the beet. The size of the beet can 
be largely governed by close planting, which not only gives a 
richer beet but also a greater yield. Pagnoul has conducted ex- 
periments extending over 8 years intending to show this. 

DISTANCES APART IN INCHBS. 

Wide distance, 20 X 20 
Narrow distance, 17x8 

The same may be shown by the following Oregon produced 
beets, selected at random from the tables : 

TABLE XVIII 
Showing Quality of Smill and of Large Beets. 



PERC 


:ent sugar. 


YIELD PER ACRE 




10.2 
12.2 


28.40 
36.05 



SIZE. 



Small. 



I Weight 
VARIETY. I in 

Grams. 

White Imperial 192 

Klein Wanzlebener 341 

White Imperial 250 

Early Rose , 165 

Klein Wanzlebener 236 

Vilmorin : 350 



Per cent 
Sugar in i 

Juice. I 

20.60 I 

19.00 

16.70 

17.70 ; 

16.20 I 

18.00 i 



Purity. 

84 32 
67.80 
88.30 
76.60 
76.04 
82.13 



Average.. 
Medium. 



356 



White Imperial | 538 

Klein Wanzlebener 865 

White Imperial ! 803 

Desprez Early Rose 980 

Klein Wanzlebener 920 

Vilmorin 1021 



18.00 
"14770" 

14.15 
16.90 
14.00 

15.99 
13.40 



76.19 

71.80 
81.79 
83.20 
82.90 
78.38 
54.10 



Average.. 
Large. 



......... ^.... . ... ...^^ ....I 856 

White Imperial 1623 

Klein Wanzlebener j 1880 

White Imperial ' 1416 

Desprez Early Rose .; 1970 



Klein Wanzlebener 
Vilmorin. 



1700 
1700 



13.86 

14.00 
14.41 
19.30 
11.90 
12.88 
9.81 



75.36^ 

74.20 

80.55 
77.20 
85.00 
8000 
68.12 



Average.. ' 1715 



13.71 



77.51 



Thus it is seen that the method of planting conducive to 
the production of beets rich in sugar, also gives the largest yield. 

Good cultivation demands that the beet root be entirely below 
the ground. If above ground the sugar content decreases rapidly in 
the upper portion, which under any circumstances is the poorest 
in sugar which fact is well shown in the following tables : 
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TABLE XIX 
Showing Effect of Good Cultivation* 



' Amt. of sugar Purity . 

Well grown, average of I £P^-;;;;;;;;;: I ;5j : |^;7 



top ; . II.4 



Poorly grown, averageof j bottom'.::.*:.';:/.'.'.! ' 13:6 



69.9 
77.2 



Also from beets analyzed at the Station : 

TABLE XX 
Showing Relative Quality of Top and Bottom of Root. 

Sugar in Juice. Purity. 

Top of No. 782 17.0 76.6 

Middle of No. 782 18.6 83.4 

Bottom of No. 782 20.4 86,8 

The matter of securing good beets rich in sugar, as well as 
a good yield, is almost entirely dependent upon careful cultiva- 
tion. They cannot be produced on a large scale by any one person, 
nor in as careless a manner as most crops. The industry oflFers no 
inducement for the naturally tired farmer. The sugar beet requires 
much work, but when well cared for will give larger returns. 
There is no royal road to wealth even through the sweetness of 
the sugar beet. 

The soil requires special preparation. The first plowing, 
which should be in the fall, should be followed by a spring plow- 
ing to a depth of not less than 10 inches, and almost without 
exception in Eastern Oregon and the Willamette Valley the 
ground should be sub-soiled to a depth of 15 inches. This I deem 
essential in portions of Oregon to prevent the beet from growing 
out of the ground. If the beet comes in contact with a hardpan, 
it is pushed directly upward by its own growth, and in most cases 
the root splits into several branching prongs, as illustrated in 
Plate III, 

Allow to lie until about one week before the time for seeding. 
Then plow once more to a depth of 4 to 5 inches, and work the 
soil into a fine and light condition (i. e., do not pack it down 
with a drag.) After allowing land to lie 5 to 7 days plant the 
seed. The object of allowing the interim is that suflScient mois- 
♦Bulletin 67, Ontario Experiment Station, Giielph. . 
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ture may be drawn from below for the germination of the plant, 
and that the land may be warmed by the sun, after pulverization. 
No manure should be applied unless in the shape of well-rotted 
compost put on in the fall. In ordinary soil the rows should be 
eighteen inches apart : in very rich less ; and in poor soil more 
than that distance apart. The conditions should be such that the 
bee^ can not attain a greater weight than two pounds each. The 
seed should be planted one-half to three-quarters of an inch deep, 
and about 20 pounds of seed used to the acre. The seed may 
be soaked before planting, which should be done as early in April 
as the conditions will allow. 

The cultivation must be thorough, and should begin as soon 
jis the plants show in the row. When the beets have put out four 
leaves thin them out so as to leave the plants standing about six 
inches (not farther) apart in the row. The weeds should be kept 
down and the ground well stirred. 

Several special tools have been devised for the cultivation of 
the crop, a description of which can be found in the publications 
of the U. S. Department of Agriculture. These, however, will 
only be needed in case the industry should attain a footing which 
demands a large supply of beets. As soon as the beets begin to 
to show any tendency to grow out of the ground, earth should be 
well ridged up along the rows to cover the upper part of the beets. 

The beets should not be harvested till perfectly ripe, which will 
be indicated by a yellowish green color of the outer leaves, which 
fall and form a wreath around the plant. 

Just what will be found the best method of keeping beets 
after they are ripe, till they can be used at the factory, cannot be 
answered at present with any degree of certainty It may be 
found possible in Eastern and Southern Oregon to leave the beets 
in the ground till needed at the factory. This would be possible 
if it is found that the slight second growth which might be in- 
duced would not cause a greater loss of sugar than would be 
occasioned by siloing. If this method can be practiced it means 
a material saving in handling the crop. If the loss by such a 
method is too great, then either the silo, consisting of a pit lined 
with straw, or sheds, as used at Norfolk, Neb., shown in the ac- 
companying illustration, which also well illustrates the magnitude 
of the industry as there operated, may be used. Either of these 
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methods, I am satisfied can be iised successfully in the eastern or 
southern port of the state, but in the Willamette Valley probacy 
the shed will be the only feasible means. Experiments are to be 
made this season to determine the rate of decrease in sugar content 
and purity by allowing the beets to remain in the ground till iised. 

The producing of beets rich in sugar is an important matter 
from a financial standpoint, for it costs nearly as mucL to produce 
beets containing the minimum of 12 per cent sugar, as to produce 
those carrying 18 per cent. The former would bring but $3.50 
per ton, or, assuming a yield ot 12 tons per acre, an income of 
$42 per acre, while the latter would bring $4.50 per ton, or $54 
per acre, which is a very material. difference. 

The growing of beets is particularly adapted to small farms, 
and offers remunerative employment to nearly the whole family. 
Much of the work can be done by the children, thus giving fair 
returns for their labor, as well as the profit on the crop. 

Further the industry is bound to show results in a better 
systeip of general farming, for it will induce careful attention to 
the best practice in order to obtain the optimum results. He who 
produces the best quality of beets will obtain the best price for 
his product. Hence the industry will be an educational one in 
the truest sense. 

Beets instead of Bare Fallow. 

If farmers undertake sugar beet growing the crop should be 
one of rotation. This could well be substituted for the bare fallow, 
to which wasteful practice so many farmers in this state are 
wedded. 

It has been found tK>th in Europe and in this country that it 
is much more profitable, as well as better for the land, to raise a 
crop of beets than to allow the ground to lie fallow. Instead of 
substituting beets for some other crop they should be made 
supplemental to those at present available. No farmer should 
think of giving up cereals or potatoes for beets ; but he can, by 
proper culivation, devote one-fifth of his land to beet culture and 
raise as much from the remainder as though none of the land was 
occupied by beets. There is no crop which could better fall into 
a rotation suitable to Oregoh than sugar beets. In California it 
has been found a most excellent crop to precede barley, giving 
both a better yield of grain and a better quality. . 
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In this connection let us use the words of Mr. E. H. Dyer, 

taken from a circular sent in 1885 to the members of congress. 

In relation to establishing the industry in California, he says : 

" One of the greatest obstacles we had to contend with, was to induce 
the farmers of California to cultivate beets in a manner to be profitable to 
manufacture into sugar. We had to convince them that beets pro|>erly 
raised for sugar were not exhaustive to the soil. We have, at this time, 
overcome most of the farmers' prejudices, and now have no difficulty in ob- 
taining an abundant supply of beets, cultivated properly for sugar. Our 
farmers have ascertaineid by actual experience, that beets are very desirable 
to rotate with other crops ; cereals raised on land planted to beets the pre- 
ceding year give large returns." 

This is the more true since the beet is not exhaustive to the 
soil, and the richer the beet in sugar the truer is the above state- 
ment. The sugar is produced by a combination of carbon dioxid 
from the air with water, and investigation shows that the salts of 
the beet^are inversely proportional to the sugar. The part of the 
beet which removes the largest amount of mineral matter, i. e., 
the leaves and crown, is either returned to the soil directly, or in- 
directly by being fed to stock. 

Enemies* 

It is not proposed to discuss this subject at length in this 
Bulletin. There were but few pests reported as troubling the 
sugar beet. The most to be feared is perhaps, Monoxia giittulatay 
(Lee.) as reported by Prof. V, L. Washburn, and described in 
Bulletin No. 14, of this Station. 

There was also sent to this Station, and referred to the Ento- 
mologist, another insect which was said to be troubling the beets 
raised in Clackamas county. This pest, known as the** flea 
beetle' ^-Phylloireia decipiens (Horn), belonging to the family Chtys- 
omelidae, is about }i inch long, and of a black color. With other 
members of the same family, it has the femurs of the hind pair 
of legs strongly developed, and when alarmed jumps with so 
much alacrity that it is diflficult to catch, hence the popular name 
of the family. They are found on radishes, turnips, potato vines, 
etc. It is not likely that they are a serious enemy of the sugar 
beet. 

The *' cut worms'' were also reported to have caused consid- 
erable damage to the beet in Central Oregon. In fact, they were 
reported as having in some instances destroyed the entire crop. 

Gophers also caused some trouble in Benton county, and are 
said to have shown a decided preference for the sugar beets. 
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PART IV. 
The Factory. 

One of the most frequent questions asked is concerning the 
location and cost of a sugar factory, hence I deem it advisable to 
present here such information as can be given briefly. 

Before considering the cost it is well to determine whether or 
not all the requisites can be furnished, for the cost will be governed 
by these considerations. 

The first requisite is an abundant supply of pure cool water, 
which is absolutely indispensable. A factory of 300 tons capacity 
uses daily no less than 1,000,000 gallons ot water. 

Second, there must be an adequate supply 0/ fuel, which can 
be had at a reasonable cost. The cost of fuel at other places is 
given elsewhere in this Bulletin. A factory of the above named 
capacity would use about 100 tons of coal, or its equivalent per 
day. 

Third, good transportation facilities are essential, hence, other 
things being equal, it is best to locate where both river and rail* 
road transportation can be secured, and usually near some center 
of population, although the latter is not absolutely essential. 

Fourth, there must be an available supply of suitable limestone ^ 
of which about 3 car loads per day are used. It ordinarily re- 
quires a ton of lime to each ton of purified sugar. 

Fifth, the enterprise requires a large capital to erect buildings, 
purchase expensive machinery and secure skilled labor. It 
is often asked if a factory could not be started on a small scale by 
the cooperation of a few farmers. SuflSce it to say that experience 
has amply demonstrated this to be entirely impracticable. The 
average capital invested in a factory using 350 tons of beets 
per day is about $500,000. Such a factory would expect to run 
125 to 150 days which period is called the campaign. • To carr>* 
on the work of such a factory about 200 men would be required, 
of which the following must necessarily be skilled labor, a super- 
intendent,and an assistant, ten employes skilled in diffusion, etc., 
a chemist, and a machinist. These would be sufficient for train- 
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ing others in the business. 

Dr. Wiley, chief of the Division of Chemistry, Department 

of Agriculture, in Bulletin 27, says : 

'*The cost of a beet suj^ar factory depends on so miny conditions thai 
it will be impracticable to give anything more than a roagh estimate of it 
Much depends on the character of the building itself, and this, for various 
reasons, should be made fire-proof, thus entailing the constructon of a 
building of considerable cost. In regard to both the building and the 
machinery, the total cost will depend largely on the capacity of tie house; 
the cost, however, does not increase in the same ratio as the capacity. In 
other words it may be stated that the cost of a beet sugar factor}' capable of 
working 400' tons of beets per day would not be double the cost of one 
working 200 tons. A beet su^r house based on an estimate of 300 tons per 
(lay would probably be more in keepin with the. character of the houses 
that which are to be built in this country for sometime to come than any 
other. With a proper fire-proof building, and the best and latest machinery^ 
such a factory would cost, ready for work, from {150,000 to $200,000. 
Factories, of counse, can be built at much less cost than this, but doubtless 
' at the sacrifice of efficiency m some of its parts, so that true economy 
would advocate the construction of a hij^ priced factory of the best work- 
manship and of the most approved style.*' 

Mr. M. Swenson, of the Walburn-Swenson Company, of 
Chicago, manufacturers of sugar machinery, writes to the Wis- 
consin station as follows : 

" The cost of the machinery complete in every particular for a beet 
sMigar factory having a capacity of from 300 to 350 tons of beets |>er day, 
including all pumps for water supply, boilers, engines, ete., the whole to be 
of the very best design and workmanship, and capable of making^ white 
sugar direct from the beets, without any refining would be in the neighbor- 
hc^ of $170,000 on cars in Chicago. The machinery for a factory having 
double this capacity would cost about $260,000. 

" These prices you will of course understand are somewhat approximate 
as prices vary very much. 

** The cost of a first-class brick building, including boiler house for 
the smaller sized factory,, would be from forty to fifty thousand dollars. 
This would also include foundations, lime kilns, etc. Just what the cost 
of the sheds for holding the beets would be I cannot say, but I am of the 
opinion that four or five thousand dollars would be suficientto cover this 
item. All the castings, etc., for the lime kilns are included in the price of 
the machinery, and the brick work would be easily within the above cost 
of buildings. 

" A building for the larger plant would probably cost $75,000 if put up 
in every way first-class. 

" There is no doubt but there is much misconception as to the cost of a 
factory of this kind, and many people write us thinking that with an old 
building and a second-hand boiler and engine that has been used for some 
other purpose, they have a good nucleus tor a beet sugar factory, and that 
for twenty or thirty thousana dollars it can be all fitted up. Any attempt 
of this kind is simply throwing money away, and it would be a great misfor- 
tune to the beet sugar business to have it gone into without sufficient capital 
to erect a factory of proper size, as well as of the most modem construction." 

A sixth requisite for a factory is an unfailing supply of beets. 

To supply the demands of a factory of 300 tons of beets per day 
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would require about 3000 acres of land each year. Since beets 
should not be produced two consecutive years upon the same soil 
6000 acres of beet land must be available. 

THE MANUFACTURE OF SUGAR. — The Campaign in countries 
where early frosts interfere is of about 100 days duration, but in 
Ore>j^on it could be extended to 150 days, or even longer, by storing 
the beets as before described. A detailed description of the pro- 
cess of sugar munufacture would not be in place in this publica- 
tion, hence only a short resume is inserted. 

The beets, after leaving the storage bins or pits, are thrown 
into canals, and by machinery washed free from dirt. By revolv* 
ing knives they are cut into thin slices or '*cosettes," which are 
macerated in water, in this process passing through a battery of 
several cells, known as juice stations, which remove all the sugar. 
The juice is now passed to a cooling reservoir, after which it is 
purified by means of lime, carbonic acid and filter process. The 
purified juice is now evaporated in vacuum pans to a kind of 
sugar containing about 6 per cent of water. This is known as 
*' masse cuite." This is passed to a centrifugal machine, or gran- 
ulator, where it is dried and sifted into a hopper, from which it is 
drawn into barrels or sacks ready for the market as granulated 
white sugar. The syrup is reboiled and again passed through 
the granulator. The chips are used for cattle food, the press 
cakes and other refuse are used for fertilizing purposes, and the 
waste syrup used for the manufacture of alcohol. When beets 
are sound it takes about 15 hours to convert them into granulated 
sugar. If they are frozen it takes a little longer. 

The manufacturer has practically all the risk to run, unless 
he can actually be assured of a suflScient supply of beets. If he 
cannot be thus assured, of course we will have no factory, for no 
man or combination of men would invest much capital in an 
enterprise which would be entirely at the caprice of the farmers. 
The question as to Whether or not farmers should grow beets 
depends upon whether or not factories are established to use the 
beets, and vice versa, hence it is a question of double issue and 
can only be solved by cooperation. It is a lamentable fact — yet 
no less a fact — that the farmer looks upon the manufacturer as 
one who is, at all times and under all circumstances, trying to get 
the better of him, and this serves as a great barrier to success in 
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the production of beet sugar. In this industry, as in no other, 
are the producer and the manufacturer linked hand in hand, and- 
what is money in the pocket of one is also money in the pocket 
of the other. It matters not how well equipped and manned a 
factory is unless it is amply supplied with beets it is doomed to 
failure. In Nebraska two factories existed several years before 
fanners supplied beels sufficient for a profitable campaign. 

If Oregon enters the arena, it must be with the most modern 
appliances. If this cannot be done we would best not undertake 
the enterprise. It is best to go slow but sure in a matter of so 
great moment, for a failure from lack of beet supply would be a 
serious blqw to future work. Let farmers cooperate in thoroughly 
investigating and .satisfying themselves as to the cost of pioduc- 
ing good beets. The Station stands ready to determine the 
quality of the beets, free of cost, and to publish the results, 
provided the experiments are conducted in accordance with our 
directions. Let meetings be called and definite work be 
planned. For determining the cost of cultivation ordinary 
seed may be used, and the crop can be utilized as feed for cattle. 
Each firm^ir who enters upon the expenment should plant 
several rows of genuine sugar beet seed in order to determine 
t le quality of the beets he is able to produce. This seed cannot 
her had of the regular seed dealers, but must be obtained from 
some of the factories. The Station will furnish directions for 
cultivation free of cost, or they will be found in this bulletin. 

It is of little use for a few* fanners in each county to plant a 
few rods of l>eets. The work should be done on a larger scale, 
and undertaken as a business proposition, in order that very 
tangible results may be secured as a basis for future work. It is 
already demonstrated that Oregon can produce beets rich enough 
in sugar, but it is not yet proven that she can produce them in 
sufficient quantities to supply the needs of a sugar factory. Co- 
operation of farmers is needed for this work from now on, and it 
is hoped that various farmers* organizations will take hold of the 
matter in a determined and systematic manner. It is a matter 
of supreme importance to the farmers of the state, particularly 
in Southern and Eastern Oregon. Will the farmers organize for 
the work ? We shall be glad to advise with any organization 
having the above object in view. 
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Resume. 

The development of the beet as a sugar producing plant df»tes 
from 1847. ^^ ^ow yields from 15 to 20 per cent sugar and 
furnishes about one-half of the world's sugar supply. The early 
history of beet sugar manufacture in this country was marked 
by several failures, but for several years past factories have been 
operated successfully in California, Nebraska and Utah. Facto- 
ries have also been erected in Wisconsin, New Mexico, and New 
York. 

A good sugar beet should weigh about i^ lbs., should con- 
tain about 14 per cent sugar, and should have a purity of 80 per 
cent. 

Systematic experiments in sugar beet culture were conducted 
during the years 1890 — 1892 to ascertain if Oregon could produce 
such beets. 

Oregon is in the sugar beet belt. In the matter of climate 
the state is well suited to the conditions demanded by the sugar 
beet. (See map on page 14, and temperatiu"e charts pages 13 
and 23.) 

The apparent difference in rainfall from that of foreign areas 
should not be considered a too serious drawback, for the seasonal 
precipitation in the Northwest, as in California, is the influencing 
factor in crop production. When thus considered the precipita- 
tion compares well with areas now successfully producing beets 
for sugar purposes. 

Any good wheat .soil is a good beet soil, but beets are most 
grateful for a deep sandy loam. Oregon soils are abundantly 
supplied with phosphoric acid, the indispensable element for 
successful beet production, which fact is likely to bring the beets 
to an early maturity. 

In the experiments the standard varieties of seed were used. 
In the experiment of 1891 it was impossible to plant seed till May, 
while ordinarily it can be done early in April. The beets did 
not receive as good cultivation as was desired. 

In 1891, of the 95 analyses made, only 8 fell below 10 per 
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cent, 76 showed over 12 per cent and 37 over 14 per cent sugar 
in the juice. For the entire state the average sugar content was 
14.13 with a purity of 78.08. The average reported yield was 
20 5 tons per acre. 

Of the three varieties, original Klein Wanzlebener, Dippe 
Klein Wanzlebener, and Vilniorin, the first gave the best results. 

The experiments of 1892 were handicapped by a **very dry'* 
and unfavorable season. The average of all analyses for the 
state was 15.7 per cent sugar in the juice and a purity of 78.08. 

Of 65 analyses made 41 showed over 14 percent, and 11 
showed less than 12 per cent. The range was from 9.4 to 23.8, 
but most of those running below 12 per cent were immature beets. 
Forty-four samples from the Willamette Valley showed 14,7 per 
cent sugar in juice ; 10 samples from Southern Oregon showed 
15. 1, and II samples from Eastern Oregon, 19.2. Whitfe Im- 
perial variety gave the best results, being above Klein Wanzle- 
bener, Imperial Rose, and A^ilmorin in the order named. The 
average reported yield was 23.18 tons per acre. 

The average of the results of 20 analyses made since 1892 
is 14.9 per cent sugar in juice with a purity of 89.8. Discarding 
l>oorly cultivated beets the mean of all analyses for the above 
three periods is 15 per cent sugar in the juice and 83.1 per cent 
purity. 

Of the varieties previously mentioned White Imperial and 
original Klein Wanzlebener have given the best results in the 
order named. 

Experience ehsewhere shows that the highest results are not 
obtained by farmers at first, but that both the sugar content 
of the beet and the yield increase as farmers become more careful 
in the culture. 

The cost o cultivation in Oregon will not be far from $35 
l>er acre. Twelve tons per acre is a very conservatively estimated 
yield. 

The .sugar beet is a thoroughbred, and demands very careful 
cultivation. The sugar is hoed into it. 

The sugar and purity are both lowered by a second growth. 
Three samples eets grown by an experienced grower gave 

17. 1 per cent sugar, and 89.7 per cent purity on Oct. i. On Dec. 
8, after the second heavy rain beets from the same plats analyzed 
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15.2 per cent sugar, and 86.3 purity. 

A small beet, with the root grown entirely beneath the soil, is 
demanded. This can be had by close planting and proper culti- 
vation. "The method conducive to the production of the most 
sugar also gives the largest yield in tons. The matter of secur- 
ing good beets rich in sugar is almost entirely dependent upon 
careful cultivation. 

Soil for beets should be thoroughly pulverized and sub-soiled 
to a depth of 15 inches. Seed should be soaked in urine and 
water before planting, which should be done in April. Keep 
absolutely free from weeds, and the soil well ridged up along the 
the rows of beets. 

The growing of beets is particularly adapted to small farms, 
offering employment for the whole family. 

The beet crop should be one of rotation, and should replace 
the bare fallow as it is better for the land. 

A factory would cost about $200,000. The requisites are 
an abundant supply of water, fuel, and limestone, good trans- 
portation facilities, and an unfailing supply of beets. 

If Oregon engages in the business) and hopes to succeed, it 
must be with the most modern appliances. 

It is already demonstrated that Oregon can produce beets 
sufl&ciently rich in sugar, and with an exceptional purity. The 
question now before the farmer is, can he produce them in suf- 
ficient quantity and at a sufficiently low price. Cooperation of 
farmers is urged to settle this question. 

The Station offers to direct the work, analyze all beets and 
publish results free of cost. 
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Table XXII 
Showing Analyses of Oregon grown Suffar Beets made by 
the Department of Agriculture at Washington, D. C* 



<;k()W1-:k. 



COUNTY. 



S 



I I 



VARIETY. 



Herman Benkc. Benton 

J. J. Nvc " 

C. J. BiKhop 

<*.. H. Rosebrook " 

Henry Delinger.. 

Average * 

Thomas Daniels Clackaman ... 

O. P. Yoder * 

Richard Scott..^.. 

Average 

Clarence Reed Columbia 



J. C. Johnson " 

Averase 

J. M. Perkins Coos 

Mat Kerrigan '• 



^: 



John Fox 

T.T. Smith. 

Average 

W. h. Tower 

Edward Albright 
~. G. Stevenson.. 

N. Crow 

H. L. Perkins.... 

J. H. Crow 

C. J. Dodd I 

L. Martin 

Average 

John Withers..... 

Jacob Raber.. | 

Jacob Voorhees..! 

Average 

ames Douglas..! 

. E. David 

H. Logan.. i 

. R. Wise 



Douglas.... 
Jackson >.. 
Lane 



Linn 

Marion . 



t 



Polk 

Sherman . 
UmaUUa . 
Union 



Average [ 

J. H. Rinck.. i Washington.. 

A. N. Ault t " I 



Average.. 



57^ 
.V5 
335 
300 
1585 

Soo 
105 

5«6 
275 
830 
535 
546 
1030 , 
600 
S30 

R60 

, 340 
570 
115 
595 
475 
230 

815 
1 100 I 

180 
1365 

560 I 

962 I 

880 

435 ; 

395 I 

980 I 

"30 , 

1055 I 

250 

430 I 

1365 , 

681 ' 



S 
'A 

'13 88 . 
>3 30 
15 40 

14 05 

15 05 

^^^ 
19 88 

14 55 

12 25 

15 56 

16 50 
15 60 

13 90 
15 30 

13 00 

14 50 
14 65 
1680 
1385 
14 56 

17 74 

18 94 

12 15 

14 OS 

13 95 
17 50 

15 10 
12 67 

14 24 
14 >5 

12 35 

14 45 

13 40 
la 10 

13 55 

15 " 

14 10 
1455 

14 32 

13 67 

15 00 

9 80 

12 49 



tfi 

A 18 
265 
463 

3 35 

4 30 

1 62 

567 
482 

456 
235 

3 77 

3 16 
383 

6 85 

7 99 

l^ 

3 25 
663 

;4 35 

2 05 

3 53 I 
:3 42 

73 

3 73 

:2 73 1 

l^\ 

4 3« ' 

3 04 ' 

4 25 I 

\&\ 



9 

&4 



3 

4 

83 I 
854 
82 8 
876 
865 



s 



. 2 , 

83 9 I 



®» 2 
808, 

838 

87 o 



S 



6| 

839 
77 5 i 

Ul\ 

846 
S3 9, 

S*5 

854 
5 



81 I ; 
798J 

80 9 ; 

81 O 

82 6 I 

81 8 

82 o 

683I 
807 



7 49 

6 97 
761 
689 

7 64 

l^ 

683 
I 91 

[967 
:o67 
[6 17 
1850 
:6 3i 
731 
7 71 
931 

?I5 

21 03 

2a 57 

67 

09 

7 99 

5 35 
7 49 
781 

6 17 

6 87 
f6 52 

869 

7 39 
7 59 
7 49 

77 
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German. 

BuUeau Despres. 
Klein Wanuebent'T. 



Klein Wanxlebener. 

i :: 

! 

Klein Wanslebener. 

iVilmorin. 

Klein Wanxlebener. 

Vilmorin Improved. 

I German. 

i 

Vilmorin Improved. 

French. 



I German. 
French. 



Klein Wanxlebener. 
I Vilmorin. 
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^Compiled from Bulletin No. 33, U. S. Department of Agriculture. 
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Oregon Agricultural 

EXPERIMENT STATION. 

Bulletin No. 45. - - June, iSgy. 



Prunes in Oregon. 



** Uryed pliimH, which are cntninonly called Prunes, are whoUoiuer, and more 
pleaf»aiit to the atoinaoke, than the greene plumit : they yeeld much better 
nourishment, and such an cannot easily putrifie, by reason that their crude and 
NuperfluouH moisture is dryed up and consumed. The Damask and Spanish 
Prunes are the best, because they are the sweetest : beings boyled In brothes, 
they loose the belley, and excrete out oholer : being stewed and eaten betweene 
or before meales, they are most pleasant to the taste, excellently refresh a weake 
stomacke and doe also moUlfle. They are most convenient for them that are 
of a cliolericke or sang^ulne constitution. French Prunes, and all such as are 
Mompwhat sour In taste, are somewhat of a binding;, and not of a soluble faculty.*' 
Published in Ijondon in 1628 by T. rhNNRR. "Doctor of Physics.'' 



The Bulletins of this Station are sent free to all residents of 
Oregon who request them. 



AGRICULTl'R \L COLf.E ;K PRINTING OFFICK 
L. M. LELAND. G. M.CLARK. Printeri. 
Corvallis. Oregon, 1897. 
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Oregon Agricultural College. 

Corvallis, Oregon, January. — 1897. 
The following bulletin on prunes is respectfully submitted to 
the fruit-growers of Oregon. The bulletin is the outgrowth of 
a demand among our fruit-growers, in the beginning of an almc'St 
new industry, for information dealing with the known facts 
and methods relative to the industry. The bulletin is, then, 
essentially only a preliminary report, facts being as yet too 
meagre and fragmentary'^ to allow of a finished account being 
published. The writers only hope that it is up to date in the teach- 
ings and conclusions set forth and that they as fully as possible 
meet the demand for such information. Various problems touche d 
upon in this bulletin are still mattersof experimentation, to be 
more fiiUy considered after conclusive results are obtained from ex- 
periments now planned or in progress ; this is especially true of all 
questions relating to the evaporation of fruits, to certain diseases 
and insects, and to some chemical problems. Some parts of 
Bulletin No. 40, *' Prunes, Apples, and Pears in Oregon," are 
incorporated in this bulletin. 

U. P. HedrICK, Horticulturist and Botanist. 
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IS THERE PERMANENT PROSPERITY FOR 
THE OREGON PRUNE INDUSTRY? 

APPLICATION OF THE LAW OF VALUE TO THE 
PROBLEM. 

H. B. Mii^i^ER, Director of Station. 



y persons are misled in their selection of crops by 
t having a clear conception of the law governing 
lues. If a big price is realized this year for a given 
product, thousands of people rush into the business and soon the 
market is demoralized. The market price of a thing is only one 
side to the law of value, and before we engage in the permanent 
production of anything like prunes, we must examine the other 
and more important as well as the more difficult side of the 
question ; and that is the cost of production. The cost of pro- 
duction in this sense includes growing, curing, preparing and 
sending to market. After becoming convinced of a ptrmanent 
demand for a thing, the next step to consider is the natural 
advantages of production and transportation. This is a broad 
field and one requiring much careful thought and deliberation. 
If the climatic and soil conditions in France, Austria- 
Hungary or any other foreign country, be better for the pro- 
duction of prunes than this country; if the cost of labor is also 
permanently less, and the cost of transportation to our market 
no greater than ours, then it would be folly for us to engage in 
the business unless the government provides a protection by 
tariflF legislation. 

If we have advantages of soil, climate, transportation and 
labor cost, over any foreign country, or not having these, the 
government provides for any or all of these deficiencies by a 
protective tariff; then the scope of our investigation is reduced 
to our own country, provided that the market is here. 

The consumption of prunes in the United States is growing 
rapidly. In 1891. the importation of prunes to the United 
States was 34,000,000 lbs., and the production was 29,000,000 lbs. 
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The. consumption could not have exceeded 63,000,000 lbs. of 
prunes in a dried state. In 1895, ^^^ importation was 14,000,000 
lbs. and the production about 69,000,000 lbs., showing an in* 
crease in consumption of about 20,000,000 lbs. in four years. 
The consumers pay from ten to fifteen cents per pound for these. 
When the consumers can procure these prunes at from six to ten 
cents per pound, as they should and will no doubt ere long, the 
consumption of prunes will demand a larger production. 

The prune grower can look for a much greater consumption 
of prunes and a more certain and steady market in the future, 
with a much greater degree of certainty than he can expect 
increased prices. A strong healthy and reliable market even at 
past prices, is much more to be desifed than an uncertain and 
fluctuating market. 

As to the production of prunes in this country, it seems to be 
settled, for various reasons, that no other section of the coun- 
try can compete with the Pacific Coast. 

The prospect of a market being assured, the next problem 
to consider is, — can we compete with California, the greatest 
prune producing section of the world? If their cost of production 
is from a half to one cent a pound less than ours, then they will 
eventually kill the industryin Oregon, California makes a claim 
of producing a better grade prune; one containing more sugar. 
While their claim is not altogether true, there is no reason for us 
to be discouraged if our cost of production is low, for the question 
of permanent success hinges upon the cost of producing good fruit 
for the masses. If after a careful examination of all the facts relat- 
ing to competition with California, we become convinced that the 
industry c^an be made a success here, and we concluded to engage 
in prune growing in Oregon, then we have to consider the same 
question again, and determine which section of Oregon will pro- 
duce prunes the best, for there is a great difierence in the 
different parts of our own state. After having determined 
which .section of the state is the best suited, we must still keep 
the cost of production in view. Will we get the largest and 
best continuous crops from sandy loam, river bottom land, the 
ordinary gray valley land, or the red hills? Look at the subject 
from any point you will, the economic law of cost of production 
must be the primary factor. If other sections with their natural 
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influences, can produce them at a less cost, it is folly to rely 
upon the expectation of an exorbitant price and engage in the 
industry on wild hopes of a great market. The lowest coat of 
production for the market will win the day in the production 
of fruits as in all else. 

Law of Value. 

The value will be governed by the cost of producing the 
most expensive part of the required amount. For example, if it 
should cost one cent a pound more to produce prunes in Cal- 
ifornia than in Oregon and the market required the California 
product in addition to ours, there would be an assurance of 
profit to the Oregon producer. If one-third of the prunes raised 
are produced on hill lands at a cost of half a cent a pound more 
than on bottom lands, and the market would not take the prunes 
at the highest cost, then those engaged in prune growing on the 
hills would have to give up. It is a grievous mistake to engage 
in production simply on an examination of market rates. If the 
elements at command insure the lowest cost of production, then 
there need be no hesitancy whatever in entering the field with 
confidence and assurance of success if proper attention is given. 

This law is so unerring that if the elements of it are fol- 
lowed there need be few failures. The cost of production of 
prunes in Oregon will vary from two to five cents per pound. 
Those who can produce at a cost close to this lower cost-line, 
are assured of a continuous and profitable industry, while those 
along the higher cost-line may depend upon a hard struggle with 
every prospect of failure. 

In the production of prunes for market in the green state, 
the same law holds good, and must be the rule of action in 
determining the wisdom of any locality building up the business. 
This law is becoming clearer every year, in almost every line of 
industrial life as is shown by the specializing of manufactured 
as well as all kinds of agricultural products. 

Any locality that can produce a certain line of marketable 
products the best with the least labor, is leading and producing 
profits in that line. 

The question is constantly being asked — **Is there not great 
danger of overproduction of piunes?" — **Will it pay to engage 
in the industry?*' Many who have already planted orchards are 
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wondering whether or not the supposed overproduction will 
make it unprofitable for them to continue. 

A careful examination of the principles outlined above, 
seems to answer this question completely. The 'question for the 
prune grower to determine is not — **Will there bean overpro- 
duction,*' but, '* Can I produce near the lowest cost?'* If there 
is an overproduction, those laboring under the most expensive 
difficulties and whose cost of production is along the higher 
margin, will be the ones who must discontinue the business; 
while those whose production is the cheapest can continue with 
an assurance of profit. The whole question of prune producing 
in Oregon must be solved by those who undertake it, through 
the practical competition of cost of production. 

There is too great a margin between the amount received by 
the producer and the amount paid by the consumer. This phase 
of the subject must eventually be solved by the producer. 
Prune growers' organizations, I believe to be the only practical 
method by which this margin of difference can be substantially 
and permanently reduced. 
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PRUNfE GROWING IN OREGON, 

U. p. Hbdrick, Botanist and Horticaltufist. 

I. General Culture. 

INTRODUCTION. 



r pnifie intefertu are greater than aH other orcbard 
terests in Oregon. Within the last half decade 
e industry has grdvm from insignificance to be 
ctoe of the krge commercial enterprises of the state. If the 
market for the product, dried and green, increases in the future 
as in the past the outlook is most promising for a great industry; 
for, the prune in Oregon has much in its favor. Climatic con- 
ditions are goo4 ; the soil is such that productiveness is insured ; 
and there is a comparative immunity from pests. With these 
advantages Oregon can safely defy competition in the cost of 
production of prunes, and prune growers can rest assured that 
there is a good foundation for their industry. 

There are about j6,ooo acres devoted to prune growing in 
Oregon. Prunes are grown throughout the western part of the 
state and along the Columbia and its tributaries in Northern and 
Eastern Oregon, but the major part of the industry is comprised 
in the Willamette and Umpqua River valleys. In the Willam- 
ette Valley, there are about 15,000 acres of prune orchards. As 
yet most of these orchards are on the black alluvial .soil near the 
river and have not to any appreciable extent encroached upon 
the red hill soil farther away, though that this soil will produce 
prunes is certain. The second largest prune district is in the Ump- 
qua River Valley. Here there are about 6,500 acres of prune 
orchards^ The valley of the Umpqua seems to be the most 
favored region for prunes, trees and fruit reaching their highest 
perfection there. Thr. Petite or French prune especially seems 
to thrive ; the Italian can be as well, and perhaps better, grown 
in the Willamette Valley. The Petite prune, and the Italian 
more or less, are grown very successfully in the Rogue River 
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Valley also, where there are approximately i ,500 acres. Attempts 
are being made to grow prunes in Hood River Valley and along 
the Columbia in Eastern Oregon, but experienced orchardists say 
that these sections cannot well compete with the more favored 
prune localities, and that their splendid fruit resources cah be 
used to better advantage in growing other fruits. In these 
districts there are about 2,500 acres. 

CLIMATE. 

One of the resources of Oregon is its climate. An adequate 
tistimate of its functions and value as a factor in producing 
prunes, and its influence upon prune growing, would lead us far 
beyond the limits of a brief bulletin. 

The horticultural effects of the Willamette Valley climate 
are as follows. All fungous diseases are more prevalent than in 
the higher and drier valleys. The great prune pest of the state,, 
shot hole fungus, finds a more congenial home and is far more 
rampant in the Willamette Valley than elsewhere. Brown rot 
iiewly introduced into the state, is as yet found only here and 
will soon be a grievous pest. In the humid atmosphere, moss 
and lichens quickly cover the trees. Strong winds, a feature of 
Willamette Valley climate, make it necessary to head low and 
prune so as to secure strong, stocky trees. Sunburn is not so 
common as in the warmer and drier valleys. Fruit ripens from 
one to three weeks later than in the other valleys. Deficiency 
in sunlight and summer heat makes the growth of some varieties 
of prunes unsatisfactory. 

The chief horticultural eflFects of the Umpqua, Rogue, and 
Hood rivers valleys and Eastern Oregon climates, are, in 
comparison with the Willamette Valley, fewer fungous, but more 
insect pests : — San Jose scale, red, and yellow spider are more 
plentiful, except, perhaps, in Hood River. There is an earlier 
and more perfect ripening of fruits, especially those of summer 
and autumn, because of the continual sunshine and dry air. On 
the other hand, Italian prunes do not attain their full size and 
best characteristics because of being forced into early maturity. 
Injuries from hot winds and sun-scald are more frequent. Local in- 
fluences governed by topography are much more marked in these 
valleys, making it important that fruit locations be selected 
with great care. More attention must be given to the special 
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conditions and natural agencies which contribute to the 
development of fruit in any location. The rainfall is much less 
and the atmosphere not nearly so humid so that in some places 
prune growers may have to resort to irrigation. 

The same causes that make the diflFerences in the various 
valleys make local variations also, and these need always to be 
taken into consideration by the fruit-grower. There are, for 
example, all through the state small valleys protected from cold 
windS' and heavy fogs and open to sunshine which produce 
fruits earlier in the season, and of better quality, than locations 
not so favored. Elevation ministers to the same effect. Rivers 
moderate climatic influences somewhat. In general, then, the 
metes and bounds of latitude are set aside somewhat by local 
modifications, and the intelligent fruit-grower who chooses his 
location in accordance with climatic condition, will find in the 
climate a valuable allv. 

SOILS. 

Soils and stock are intimately related, but of the latter we 
shall speak hereafter. Prunes thrive best in a rich, loamy, river 
bottom soil, as is well demonstrated by thp splendid orchards 
grown on that soil in Douglas county. The second best soil 
is the black loam of the valleys, always provided that it is well 
drained. At present, most of the Willamette Valley orchards are 
in this soil, and better ones can hardly be produced, when other 
conditions are proper. The red lands are third in the list of 
soils, but as to whether they are desirable is yet to be deter- 
mined. Great care in selecting locations on red lands must be 
taken in regard to depth of soil. One of the grievous mistakes 
made by planters all through Western Oregon is that of planting 
on shallow soils. This is especially true on the red lands. The 
minimum depth of soils for prunes is four feet, and as much 
deeper than that as possible is desirable. Fine prunes are 
grown on granite soils, but these soils are not lasting and must 
be irrigated if best results are to be had. The above claims 
for the various soils are not arbitrary. In fact, location, drain- 
age, and depth of sc'il have almost as much to do with prune 
growing as does the kind of soil. It must be remembered that 
there are infinite gradations between the various soils. 

The prune tree is a gross feeder, its limbs growing often- 
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titn^ several feel in one season, so whatever the soil, it must be 
rich. On the other hand a soil may be too rich, producing a 
weak, watery growth, not at all desirable. Prunes contain a large 
amount of water so that it is necessary to have a soil somewhat 
retentive of moisture, and also one that can be thoroughly tilled, 
that being essential to proper conservation of moisture. But, as 
before stated, the land for prunes must be thoroughly drained. 
This is to be emphasized at all tim^s since one of the great faults 
of the prune orchards of Oregon is that they are not on properly 
drained laud. Briefly, the ideal soil for a prune orchard is : a 
rich, sandy loam, warm, mellc»w and deep, containing sufficient 
vegetable humus to give lightness and retain moisture without 
being damp and heavy, and having good natural or artificial 
drainage. The character of the soil is not to be determined by 
.surface appearance but by thorough examination. 

Procuring Trees. 

Oregon is well supplied with good nurseries and a gro^^^f 
can get first-class trefes, but many hardly know what they want. 
One of the chief complaints among the prune growers is in 
regard to young trees. Procuring trees is so largely a matter of 
business and good judgement, that anything which any one aside 
from the buyer could say would be of little value, but a word or 
two in a general way will be proper here. Patronize the nearest 
reputable nursery-men, endeavoring to get stock at a low price^ 
but not purchasing simply because of cheapness. B.uy only first- 
class trees, one or two years from the bud, having as an ideal, trees 
of medium size, with straight, stocky, hard growth; clean trunks; 
fr^e from borers, insects and injuries; and a perfect union of 
stock and scion. Have your trees shipped as soon as they can be 
easily dug, and set them as soon as possible, having the ground in 
the best condition. Buy only varieties which show the greatest 
adaptability to your particular location, a point which seems 
trite, but which nevertheless is not always observed. Varieties 
in unsuitable locations and mixed orchards are such common 
faults that particular attention is called to the fact, that only 
those you know will do well should be planted. 

Stocks. 

Prunes can be and at one time were grown on their own 
roots, but their habit of sending up suckers condemmed this 



Digitized by 



Google 



practice. Peach roots were next adopted as a stock upon which 
to grow thtrm, but in nearly all prune and plum growing regions, 
excepting the Pacific Northwest, the peach was discarded for the 
myrobolan plum chiefly ; but recently, because it is said to 
sucker, to dwarf the scion, and to be hard to propagate from 
cuttings in quantities, the myrobolan has fallen somewhat in 
disfavor, and the Marianna takes its place in popular favor. The 
writer is satisfied that peach stocks hav« been used too com- 
monly in Oregon and that the poor orchards on the heavy, cold, 
damp soils are largely attributable to the fact that peach stocks 
were used. 

In the prune bulletin issued last year, information concerning 
aay orchards growing on myrobolan or Marianna stocks was 
asked for. Several letters came telling of experiences with these 
stocks. I have been able also to visit some orchards having trees 
growing on myrobolan and Marianna roots. After a careful study 
of the question in the orchard and from the experience of others 
I present the following in regard to the relative merits of peach, 
myrobolan, and Marianna stocks. 

The peach is not desirable in Oregon because there are few 
soils in the state upon which peaches will thrive ; peach roots 
require better drainage than can commonly be given in Oregon ; 
peach stocks are grown from seeds and as each seed produces a 
tree diflferent from every other one in habit of growth and vigor 
it follows that the stocks vary in their capacity to develop a good 
prune tree. Pits for stocks are obtained from fruits too poor for mar- 
ket and hence always have a tendency to degenerate; prunes do 
not always take well on peach roots and must often b« double 
** worked; " peach stc»cks are quite susceptible to borers and to 
diseases so that a prune on peach stock has a precarious and often 
a short life. In general, then, peach stocks should be used only 
when a prune orchard is to l>e set on a strikingly good peach soil. 

From the experience of some of our nurserymen and the 
descriptions given of their myrobolan and Marianna stocks, 
I fear that in our state the two varieties are sadly mixed, and so 
before discussing their relative merits as stocks it may be well to 
distinguish between them. 

In his work upon native plums,* Prof. L. H. Bailey, who 



*Buticlin 58, Cornell University Agricultural Experiment Station. 
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has probably givea the subject more study than any other 
horticulturist or botanist, says that the myrobolan belongs to 
Prunus eefast/era and that ''the Marianna is either the same 
species or a hybrid between it and some American plum, possibly 
the Wild Goose." The following are descriptions of the myro- 
bolan and the Marianna plums, — of the myrobolan as tjrpified by 
the variety, De Caradeuc, — taken from Bailey.* 

"De Caradeuc— '(myrobolan.) Rather large ( i to i)^ in. in diameter), 
globular, deep dull purple red when ripe with a prominently colored suture 
but yellowish green splashed with red when it first becomes edible : flesh 
thin, very juicy and sweet : cling, the stone rounded ovate, rather turgid, 
scarcely pointed and evenly pitted ; leaves rather firm, ovate oblong. 
Barly. In central New York it ripens from the first to the middle of 
August ( a little later at the Oregon Experiment Station. U. P. H. ) Tree, 
an erect grower. 

Marianna. — Large, round, oblong; short stemmed as compared with 
the De Caradeuc, bright red and finely speckled and covered with a thin 
bloom ; flesh soft and sweet, juicy ; semi-cling, the stone like that of De 
Caradeuc ; flowers small, sessile on short stalks in dense lateral clusters 
like the native varieties, the calyx lobes, narrow and erect ; leaves much 
as in De Caradeu:; a little later than De Caradeuc, but ripens before the Wild 
Goose. Tree a very spreading grower. C " 

It must be remembered that both myrobolan and Marianna 
as 3eedlings var}' much. The relative merits of the two plums 
as stocks can only be determined by longer experience. In the 
past, myrobolan has been mostly used and is to my mind much 
superior to the peach. Just now, however, there seems to be a 
well founded opinion that the Marianna is better than the myro- 
bolan for the reasoQs that it does not dwarf the tree, seedlings do 
not vary so much, it does not sucker as much as the myrobolan, 
unites with all varieties while the myrobolan does not, and lastly 
the cuttings of Marianna root much easier than those of the 
myrobolan, a point of much importance since properly all stocks 
should be propagated from cuttings. The indiscriminate use of 
variable seedlings is to be condemmed, as much of the trouble 
with stocks can be laid to this cause. In this connection it is 
well to say that in setting stocks from cuttings if uniform results 
are to be obtained, particular strains should be used and not 
anything that may happen to be on hand. It is claimed by 
those favoring the seedlings that tke roots formed from cut- 
tings are weak and in the end make a poor root system aad 

•BuUetia 38, Cornell Umveraity A^cultural Mxpcriment SUtion. 
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that ofteiitiniesr cuttings are diseased in the roots wtile seed- 
lings are almost universally healthy. Theoretically there are no 
reasons why a tree from a cutting is not as good as one from a 
seed, and it is not at all hard to find good thrifty orchards that 
have been so grown. It is said that most of the myrobolan 
stocks in California are grown from cuttings. 

Fruit-growers often want to grow their own stocks. For 
such as may want to grow them from cuttings the following 
method is advised. Nurserymen usually have thtdr own ways 
of growing them. Cuttings should be taken before the sap 
begins running in the spring from well ripened wood of the 
previous year's growth. They should be from six to ten 
inches long, two-thirds of the length to go in the ground. The 
soil best adapted for growing them is a good rich loam, well 
drained and yet always moist as tender roots die quickly in dry 
ground. The cultivation should be that u.nually g^ven to seed- 
lings or tender plants just starting to grow. 

We advise any one contemplating putting out a prune 
orchard to thoroughly look into the matter of stocks. Many 
grievous mistakes have already been made in selecting trees 
with peach roots. Longer experience will determine the relative 
value of myrobolan and Marianna stocks just as it has deter- 
mined their superiority to the peach. 

Draining and Subsoilfng. 

The notion seems to prevail in Oregon that land does not 
need to be drained for prunes. At least in the hundreds of 
orchards in th^ state there are hardly a score that have, been 
drained. With drainage as with fertilization people have the 
eroneous opinion that a prune orchard can get along without it. 
To be sure we have a great deal of naturally well drained soil upon 
which it would be u.«eless to spend money in laying drains, but 
in the major part of our prune orchards the character of the 
land is such that water is held in the soil until evaporated from 
the surface, keeping the soil in such conditon that the roots of 
the trees are injured and proper spring cultivation is absolutely 
prohibited. The whole trend of the information obtained from 
prune men in regard to the ills of their orchards points to drain- 
age as one of the first of the great fundamentals of a rational 
system of prune growing in Oregon. The need of it can hardly 
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be over-estimated dnd fruit-growers must come to look upon the 
lack of it as the direct and indirect cause of a multitude of the 
ills of their orchards. Let us glance at a few of the things to 
be gained by good drainage. 

The essential mechanical features of good fruit land demand 
drainage. There must be an ability to get rid of surplus water 
if any orchard tree is to grow and thrive, even if the water is 
only over abundant when the tree is dormant. Proper drainage 
helps to retain moisture in the dry season, since, if soil has too 
much water it becomes puddled, then bakes, and sun and wind 
quickly evaporates all moisture from it: Well drained land is 
warmer in spring and fall because of not having the cooler water 
in it; it is cooler in the heat of summer, when proper root growth 
demands an amount of moisture, coolness, and circulation of air, 
that can not be had in a baked, parched, soil. A boggy, miry 
condition of the soil prohibits cultivation often times when it 
should be given, and so hinders good tillage. Good drainage 
makes available plant food that is otherwise lost. By allowing 
a free passage of currents of air, carrying with them rich sub- 
stances, in the atmosphere, it helps to fertilize a soil. There are 
still other conditions, which added to these, make underdrainage, 
as a rule, absolutely necessary in our prune orchards. 

We give the following brief directions in regard to the con- 
struction of underdrains. Information is easily available from 
other sources so we need not go very deep into the subject in this 
connection. Size of tile varies with the amount of water to be 
carried off, though in Oregon they should never be smaller 
than three inches because of the great amount of water to be 
carried oflF at certain seasons ; a row of tile to every two rows 
of trees would be a good rule thus making the drains 36, 40, or 
44 feet apart ; the proper depth is, on most lands, about three 
feet ; tile can be as well laid at one time as another provided the 
ground is soft from the rains ; a surveyor should always be em- 
ployed to run the levels, otherwise the system is almost sure to 
be unevenly laid. Good burned drain tiles can be obtained in 
' almost all parts of the state and should be used even though the 
planter lives at some distance from the factory, as open ditches, 
cobblestones, mole drains, or any cheap substitute is but a 
temporary makeshift. 
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In Eastern Oregon dynamite is being used to a limited 
extent as a means of breaking the hard-pan so that the water 
can drain through. I believe the method is not an unqualified 
success both becaase of exp'^nse nnd inefficiency. On alkali 
soils, to allow the alkali to be carried downward the same method 
has been used with a show of success. 

Intimately connected with drainage is subsoiling. What 
has been said about the necessity of drainage largely applies to 
subsoiling. It is a peculiarity of Oregon soils that you cannot 
judge the subsoil with any certainty whatever from the surface, 
nor can you infer that the same subsoil extends for any great 
distance under the same surface soil. Conditions var}' so that 
every fruit-grower should examine his soil in several places and 
judge for himself whether any part of his orchard needs subsoiling. 

Any soil having an open porous subsoil cannot be benefitted 
by having the soil made more open. But any soil upon which 
water stands, or runs o£f, having a subsoil that is at all compact 
and to any great degree impervious to water, ought to be sub- 
soiled. Oftentimes deep plowing will help to accomplish this 
object. But generally an implement which can be pulled through 
this compact soil, breaking and loosening it up, must be used. 
The nature of the soil determines the depth of subsoiling. 

Like drainage, subsoiling tends to dispose of surplus water, 
allowing it to filter through the hard-ppn, and also helps to retain 
it in a dry season, since the water sinks lower in the ground 
and is not s© easily evaporated, but rises gradually by capillary 
attraction. The act of subsoiling tends at first to dry out a soil, 
and unless a rain follows before crops are put in may in this way 
be for a time injurious. Therefore, subsoiling ought to be done 
sometime before a crop is planted that the soil niay contain the 
proper amount of moisture. The after-cultivation of land that 
has been subsoiled should be as shallow as possible, thus by 
mulching the evaporation is checked and moisture is retained. 
Such cultivation should be frequent and long continued. 

Setting Trees. 

There are a few points about setting trees which need 
emphasizing. It is obvious, firjit of all, that the rows must be 
straight. Any man with ingenuity and a "good eye'* can secure 
this result. So far as trimming trees before planting is concerned, 
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it is advisable to cut away all roots which are broken and injured, 
since a smooth wound will heal more quickl}' than a ragged one. 
Roots of inordinate length may of course be cut back to make a 
symmetrical root system. When a tree is dug, half of the 
fibrous roots are left in the ground ; the top, therefore, ought 
to be cut back a corresponding amount, or more, since it will 
require some time for the roots to resume vital activities. 
Trees not so trimmed often fail to grow at all, or if they do start, 
are, in their weak condition, destroyed by drouths or pests. 

The following rules for tree planting are always in order. 
The soil should be well firmed about the roots of trees ; the roots 
straightened out in approximately their natural position ; the 
hole should be large and roomy ; the earth fine and dry enough 
to crumble ; the tree to be set a little deeper in the soil than it 
stood in the nursery row ; the roots of the tree must not be long 
uncovered ; and every care must be taken to get the tree in its 
naturiil environment as quickly as possible. If the operation of 
tree planting is to be perfect these details must be observed. 

Distance Apart. 

It is almost a universal fault throughout the state for prune 
growers to plant their trees too close together. The shrewd 
growers are convinced of this and will tell you not to plant less 
than twenty-two feet apart. The Petite prune, perhaps, may be 
well grown at twenty feet. Trees are gross feeders and need 
plenty of room. Additional reasons for a greater distance apart 
are, that it allows of better cultivation, enables you to spray 
more easily, and it will give you a well formed, strong tree with 
an individuality of its own. 

Cultivation. 

The most widespread, and the most serious fault of Oregon 
prune orchards is neglect. Commonest among the many things 
neglected, is neglect in tillage. It must be said that prune 
orchards in general yield so abundantly without tillage that it is 
not to be much wondered at that the prune growers think they 
do not need tillage. Every orchard is so greatly influenced by 
special soils and conditions in which it grows that it is hard to 
attribute the behavior of an individual orchard to either tillage 
or the lack of tillage. But if a man thinks for a moment of the 
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obvious effects of tillage upon anj' crop in the soil he will admit 
that cultivation is essential to any rational system of horticul- 
ture. Corn, potatoes, vegetables, all annual crops demand 
cultivation. Berries and fruits do not differ from vegetables in 
any of their activities of life, and that which benefits them 
must be as useful to these. Cultivation must be judicions or 
grievous damage to an orchard may result. There are under- 
lying principles of the operation which must be interpreted with 
considerable skill if cultivation is successfully done. Just what 
proper cultivation is, must be determined by every man, for 
every farm, and for every season. Only general principles can 
be given and a few of these are as follows. All young orchards 
should be given perfectly clean cultivation. All through the 
state there are young orchards smothered in weeds the owner 
thinking it not necessary to cultivate until the trees begin to 
bear. // is necessary to cultivate the first year so that the trees 
may be rightly started and the roots sent deep enough into the 
soil to essape the plow and cultivator in fiiture years. As the 
orchard comes into bearing, the cultivation, perhaps, need not 
be so thorough, the orchard itself, in its wood and fruit, being 
the indicator of the treatment needed. 

Figures i and 2 show very strikingly' the diflference at six 
years of age between an orchard that has been cultivated from 
the start and one in which the owner thought it unnecessary to 
cultivate until the trees came in bearing. The orchards are 
of the same variety ; the soil is identical ; the orchards are in 
neighboring fields, and were planted under the same conditions 
and at the same time. The orchard shown in Fig. i has been 
plowed each spring and cultivated fortnightly until August. 
The orchard in Fig. \ has been plowed in the spring and culti- 
vated once or twice, occasionly three times, during the season. 

Usually, sowed crops should be avoided in an orchard, since 
they forbid all chance of cultivation and use up plant food and 
moisture that should go to the trees. Occasionally, on an 
extremely rich soil, an orchard may be brought in bearing by 
sowing a crop of grain in it. There are no objections to growing 
hoed crops or small fruits in a young orchard, but the land must 
be well tilled and well fed, and it must be stopped when the 
trees comes in bearing as there is but little land that can be 
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worked on the share system — a good yield of fruit and of 
another crop at the same time. 

CuUivaton should begin as early in tl^ season as possible . 
and should be given frequently thereafter until the time to cease 
comes, which, in this climate, is the middle of July or the first 
of August, this always to be governed by the growth the tree is 
making. Early cultivation is important since it warms up the 
soil, puts it in good mechanical condition; kills the sprouting 
herbage, and enables the trees to get quickly at work. Cultivation 
should stop as soon as the orchard has completed the desired 
growth so that the trees can ripen and harden their wood for the 
winter. 

We are not sure but at this time a catch ctop of rye, crimson 
clover, or some other quick growing plant might not be grown to 
advantage, to be plowed under in the spring. The merit of such 
a course would be that the unsightly crop of weeds which springs 
up after the summer's cultivation is finished, scattering its seeds 
to the four winds, certainly poor husbandry, would be destroyed ; 
more important than this the mechanical condition of the soil 
would be greatly improved since it would keep it from running 
into a puddled mass in the winter, would dry it out more quickly 
in the the spring, and add very greatly to the vegetable matter 
of the soil. It would also aid in ripening the wood of the trees. 
This matter is only a suggestion, however, to be thought over 
by the grower. The practice is becoming a favorite one with 
Eastern prchardists and is recommended by Eastern writers. 

In a young orchard it is advisable to plow the land each 
spring for several years. The after- cultivation should be with an 
implement, which with the minimum expenditure of time and 
labor will destroy weeds and keep the surface soil loose and 
friable. There are so many good implements that there need 
be no trouble in finding one suitable for an}' purpose. Disk 
harrows, spring-tooth harrows, clod-crushers, smoothing harrows, 
weeders, and cultivators all have their places. The reversible 
disk harrow, we find, is a favorite implement with many Oregon 
fruit-growers. The frequence with which one should cultivate, 
depends upon the soil, season, and purpose. Cultivating once a 
week some seasons is not too often especially if its object is to 
conserve the moisture. A crust should never be allowed to form 
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or weeds to becoijie established. The soil should always be left 
soft and fine if the fresh and grateful efiFects of a mulch are to be 
obtained ; when le|t in this condition the roots are enabled to 
reach every portion of the soil, thus utilizing a maximum 
amount of plant food much of which otherwise might remain 
unavailable. An implement should be used which will allow of 
working close to trees so that high pruning need not be encour- 
aged on account of close working. 

Pruning. 

Prune trees, generally, have been fairly well pruned in 
Oregon. It is an operation not at all difficult to learn since the 
advice given in horticultural books is plain and generally good. 
Opinions differ as to what the ideal tree after pruning should be. 
The concensus of opinion of the best growers, as we conceive it, 
would favor a tree about as follows : . A medium, low, roundish, 
symmetrical top, upon which the fruit can be readily thinned and 
picked, the tree easily sprayed, and upon which there are strong 
branches, that will not break with a load of fruit, and that will 
shelter the stem from the sun. Such a tree will be vigorous, and 
long lived. While failures are not often caused by neglect in 
pruning yet they are aggravated by it, and the experience g^ven 
from all sources presses home in the most convincing way the fact 
that careful and thorough pruning has much to do with the suc- 
cess of a prune orchard. A man of good judgment will not 
adopt arbitrary rules for pruning, but the following hints, may be 
of value to him. 

In forming the head the branches should be distributed upon 
the different sides of the stock as much as possible. It should be 
foimed by selecting several branches well distributed along the 
stem for a distance of one foot down from the top and pointing 
in such a way that the head becomes well balanced and symmet- 
rical. The strongest upright branch should be left as the leading 
shoot and be so trained that other branches can be given off from 
it. Side branches should be well cut back. 

After the head is formed an annual pruning should be given 
though branches or shoots out of place ought to be removed as 
#soon as discovered. In Oregon, prune growers consider late 
winter the best time to prune, but the work can be done any time 
after the wood has thoroughly ripened and before the buds start 
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in the spring. It is an almost universal fault in a prune orchard 
to find too much wood. There ought to be just so much wood 
with so much fruit, to secure which, you may either head back or 
thin out branches. If headed back, the cut should be made 
above a bud growing on the upper side of a limb so that the new 
branch will take a natural upward and oblique position, making a 
broad, strong branch with great weight bearing power. Be pru- 
dent in thinning out the branches of a prune tree as a tree will 
support many branches, having a tendency to **open up** as the 
branches become loaded with fruit. Crotches should be avoided, 
as when two branches of equal size form a crotch it is almost 
certain that one of them will break. 

A pair of pruning shears or a sharp pruning knife is sufficient 
to do all the pruning needed if the work is undertaken in time. 
The use of a saw is to be discouraged though it is frequently a 
necessary evil. In making a cut no projecting spur shoidd be left 
and the wound should be as small as possible, care being taken 
not to tear or injure the bark. The cut should always have a 
good slant. Whenever a wound is made with so great a diameter 
that it will not grow over in one season, it should be painted with 
something to keep the wood from checking and rotting. Shellac 
dissolved in alcohol is good, or ordinary paint may be used. To 
prune intelligently the habit of growth of the tree, whether up- 
right, , spreading, or close growing, should be studied. In fact, 
in practice, it will be found necessary to give every variety of fruit 
a little different treatment. 

Thinning the Fruit. 

One of the striking facts in regard to profits in growing 
prunes, is the much greater net profit in growing prunes of 
a large size. Net profits are almost doubled by an increase 
in size. The question as to why prune growers do not tki7t 
their fruit and get large prunes is constantly suggesting 
itself. In looking over the records of the Survey taken last year 
I do not find a dozen men who practice thinning their prunes 
other than by reducing the wood of the tree by pruning. The 
best prunes cannot be grown on overloaded trees. The quantity 
of fruit in bushels will be the same on a tree whether the fruit is 
thinned or not, and you have for the trouble of thinning a hand* 
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somer and much more valuable product. Thinning requires 
considerable work, but if systematically done it resolves itself in 
a simple job, and, at any rate, the fruit must be picked sooner or 
later and the work done in June and July saves just so much 
work when the crop ripens. From this standpoint, then, it is an 
extremely shortsighted policy not to thin fruit, but there is 
another factor which makes the operation still more important. 

On trees that have had their fruit thinned there are, of 
course, many less pits, the large fruits being mostly watery flesh. 
For the formation of the excessive number of pits in the fruits on 
unthinned trees it requires a much gfreater quantity of the 
mineral elements of the soil and since these are the elements most 
apt to be wanting and most difficult to obtain it is obvious that 
the growth of a tree, overloaded with fruit, is checked, its vitality 
weakened, and in the end productiveness lessened. 

During most seasons, on overloaded trees, much of the fruit 
drops. Had this fruit been taken off at the proper time there 
would have been a much less strain upon the tree. If properly 
thinned, the danger from ** brown rot '* or ** plum rot,*' which has 
shown itself in the state and which threatens to do considerable 
damage, will not be so great, since the disease is communicated 
from fruit to fruit, hence will be worst where the fruit is thickest. 

The thinning can be best done when the prunes are about the 
size of the end of one's thumb, though no set rule can be given 
for the operation. The quantity removed must vary with 
the size, and vigor of the tree, the variety, and the way in which 
the tree has been pruned. When the work is done the fruit 
should be evenly distributed over the tree, making due allowance 
for the ^ze and strength of the various branches. With a little 
experience a tree can be very easily thinned, the prunes being 
pulled off by handfuls. The work is much facilitated if the tree 
has been well pruned, since pruning reduces the necessity and 
makes it easier to get at the fruit on the tree. 

Pollination of Prunes. 

Within recent years the importance of cross-pollination for 

some fruits has been clearly demonstrated by several scientific 

workers. The matter was first brought prominently before 

horticulturists by Waite* of the Agricultural Department at 

*M. B. Waite, U. S. Dept. Agrl., 5th DLv. Path. 
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Washington in his bulletin on the pollination of pear flowers in 
which he proved that *' many of the common varieties of pears 
require cross-pollination, being partially or wholly incapable of 
setting fruit when limited to their own pollen/' He also noted 
that some varietes of apples were sterile to their own pollen. 
Beacht of the New York Experiment Station found that some of 
the varieties of grapes need cross-pollination. Of more interest 
to prune growers are the statements of Bailey J of Cornell and 
the work of Waugh § of Vermont. The former says that some 
of our varieties of native plums are not fertile with themselves, 
and that the ** infertility is due to comparative impotency of 
pollen upon flowers of the same variety rather than to any struc- 
tural imperfection in the flowers themselves,'* and that **this 
infertility is avoided by mixed planting, by means of which 
foreign pollen is supplied to the impotent varieties." Waugh 
found that "cross-pollination in plums is provided for by 
several natural adaptations, especially by the defectiveness of 
flower parts and by the sterility of certain varieties toward their 
own pollen.'* All of this leads up to the question as to whether 
our prunes, especially the Italian which sets fruit so poorly, 
would not be benefitted by cross-pollination. 

It is a matter of common observation that the Italian for 
some cause or other, is, in certain locations, or in certain seasons, 
or under peculiar climatic conditions, a shy bearer. There are 
reports among fruit-growers that solid blocks of Italians fail to 
set fruit while in the same locality those in mixed orchards 
set a full crop. Such reports are not well substantiated, but 
their being current lends color to the view that cross-pollination, 
secured by mixed planting, would benefit that variety. Plans 
were on foot at the Station this spring to determine as far as 
possible the cause of the variability of the Italian in setting its 
fruit, but the entire failure of the crop frustrated all plans. 
The matter is of considerable interest to large growers of prunes 
and any data or information bearing upon the subject should be 
given to the public. 



tS. A. Beach, N. Y. State Station Rpt 1892. Self Pollination of the 
Orape. 

JL, H. Bailey, Cornell E*pt. Sta. Bui. 38, Cultivated Native Plums. 
{P. A. Waugh, Vermont Ezpt Sta. Bui. 53, Pollination of Plums. 
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11. Varieties of Prunes*. 



T present there are but three varieties of prunes largely 
l\ \L' S''^^" ^" Oregon : the Italian or Fellenberg, the 
5^^' Petite or French or Robe de Sargent, and the Silver 
* or Coe's Golden DrcTp. By far the major part of these 
are Italians the Petites being second. Most of the other varieties 
now grown are sold, when cured, as one or another of these 
three varieties* All black prunes are sold as Italians ; amber ones 
as Petites ; and light colored ones as the Silver. The Italian is 
the great commercial plum of the Northwest for the reason that 
it thrives best and because its flavor and large size, as grown in 
Oregon, enables it to command a slightly better price than the 
Petite, the commonly accepted standard prune. * In good 
locations, as in the Umpqua and Rogue River valleys, the Petite 
is largely grown and proves to be a more regular and prolific 
bearer than the Italian. But in growing the Petite we must 
enter in direct competition with California which at present is a 
little to our disadvantage, The Silver when well cured and of 

*The distinctioH between plunid and prunes is, that prunes can be suc- 
cessfully cured without removing the pits, the product being firm, sweet 
and long keeping. There is much confusion in horticultural literature 
regarding the nomenclature of prunes ; nearly all of our prunes are known, 
by different names, in the East as plums. 
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large srze, sells for a larger price than either the Italian or the 
Petite, but it is difi&cult to grow, hard to cure, and must be 
bleached ; these qualities forbid its being extensively grown. 

It must not be inferred that our wants are sufficiently well 
supplied by the three varieties named above and that there is no 
need of new varieties. Prune growers are not at all satisfied 
with the standard prunes now grown, as all of them have bad 
qualities which are serious drawbacks to their being put upon the 
market with the highest degree of success. There is a broad 
field for the introduction of better varieties. This is not strange 
since the prune industry in Oregon is but a few years old, and 
since, as a rule, the best varieties of fruits for any locality 
originate in that locality. We may then look forward to the 
time when the Italian and Petite will have been relegated to old 
orchards, and new varieties, natives of the Northwest, will have 
taken their places. We already have one; or two new varieties that 
promise to equal or surpass our favorite Italian, and if their good 
qualities do not prove to have been overestimated it is to be 
hoped their supremacy will soon be established. 

In the following descriptions I have included most of the 
prunes that have been tried in the state, and some that have not, 
but which, because of their merits in California, we might well 
try. All prune growers are urged to establish an experimental 
plot upon which new varieties may be tried. We shall, then, 
in the course of a few years, be able to profit by our mutual 
experiences, and the general approval of certain varieties will 
simply mark the survival of the fittest. 

Much valuable information regarding varieties has been 
obtained from files of the Rural Northwest*. In writing de- 
scriptions of some of the older varieties I have freely consulted 
Wicksonf and DowningJ. Special attention has been given to 
seedlings that have originated in the Northwest, and it is hoped 
that the descriptions and historical sketches are in the highest 
degree accurate. The cuts are mostly of old varieties and are 
fi-om life and photographs. They are inserted chieQy that better 
comparisons may be made. 

♦Published in Portland, Oregon, H. M. Williamson, Editor. 
fDowning's Fruits and Fruit Trees of America, Edition of 1888. 
tWickson's California Fruits, Dewey & Co., San Francisco, Calif. 
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Description of Varieties. 

The ITawan VKf3tni.—Fellenberg, German Pmne^ Swiss Prune:^ 
Medium size or large, roundish but tapering at both ends ; suture small bat 
distinct ; color, dark purple with a heavy bluish bloom ; stalk, i inch long ; 
cavity, shallow ; flesh, yellowish 
green, juicy, parting easily from the 
stone ; flavor, sweetish, sub-acid, de- 
licious; tree, hardy, vigorous, very 
productive; rather late. It is not 
known where the Italian prune origi- 
nated, but it has been grown in Italy 
for a long time, where it finds great 
favor in the fresh state. 

The Italian is at present the 
leading prune in the Northwest, 
probably more than four-fifths 
of the trees in this section being 
of this variety. Its merits are 
superiority in size and quality 
to any other prune grown and 
superiority in productiveness to 
all excepting the Petite. When 
cured it is much larger than the 
Petite and its sprightly acid 
flavor makes it more agreeable 
to the taste for most people. 
The quality of the Italian prune 
is such that it bids fair to create a special market for itself, and 
since it canj be well grown only in the Nortwest, possibly when 
better known to consumers it may command a premium in the 
markets over other standard prunes. 

The dried prune is black or bluish black in color and much 
larger than the Petite or French prune produced in California. 
Properly cured it has a most agreeable sub-acid flavor. The 
flesh is so firm that the fruit cures well and after being cured 
keeps well. The largest sizes of the Italian prune make a most 
beautiful product and will always bring good prices from cus- 
tomers who buy from appearance as well as quality. 

The Italian prune as a plum has been known in the United 
States for many years. We are indebted to the Rural Northwest 
for the following regarding its history in Oregon. **The Italian 
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prune was first propagated in Oregon about 1857. Mr. Seth 
Lewelling and the late Henry Miller, both of whom were then 
engaged in the nursery business at Milwaukee, Oregon, imported 
Italian stock about that date from Ellwanger and Barry, Rochester, 
N. Y. So there is a difference of opinion as to which of these gen- 
tlemen has the honor of being the first to introduce the Italian.'' 
The Italian prune in the East, or Fellenberg plum as it is 
known there, has long been considered difficult to grow well. 
To the contrary, in the Northwest it has been considered quite 
easy to grow the tree well. But since the Italian prune orchards 
planted so abundantly a few years ago have come in bearing it 
is found that it is a comparatively hard matter to grow a good 
orchard of them. They seem quite susceptible to changes in 
climatic conditions, are particular about soil, and are preyed 
up^n by diseases and insects to a greater extent than most 
varieties. This year nearly every Italian prune tree in Oregon 
has suffered from the burling and withering of the leaves due to 
causes to be discussed hereafter. All other varieties were in 
the niiin exempt from this trouble. This curl-leaf has been 
present but not prevalent in past 
years. If in the future it should 
prove as injurious, and no means 
be found to stop it, the reputa- 
tion of the variety as a standard 
prune for the Northwest, will 
be greatly endangered. 

Petite Prune.— /Vw«^ d* Agen, 
French prune. Prune d' Ente, Lot d' 
Ente and Robe de Sergent.—'t\x^ fruit 
as grown in Oregon may be described 
as follows : Medium sized or small, 
oval or egg shaped, not uniformly 
pyriform ; suture, small, distinct; color, 
violet purple with bright colored 
bloom; stem, short, slender; cavity, 
small, and shallow ; flesh, greenish 
yellow, sweet, full of sugar, rich and 
delicious, clinging slightly to the 
stone. Tree, hardy, strong grower, 
very productive. 

This is the prune most widely grown in the great prune 
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growing countries, the favorite in the markets, and is tnostly 
known as Prune d' Agen, excepting in the Northwest where it 
it is always called the Petite. There are several sub-varieties 
which differ from the Petite chiefly in size and shape ; few, if any, 
of these sub-varieties are known in Oregon, the differences in the 
Petite as found here being due to differences in conditions. It is 
probably true that the Petite as we know it is superior to any 
of its congeners. Prune jiomenclatiire is further confused 
through the giving of the name Robe de Sergent.as a synonym 
for the Petite. The two are much alike and the wr.ter is not 
sure but what they are the same, at least there is not more 
difference than there is between the Petite and some of its sub- 
varieties. The Petite came to California from France about 1856. 

We take the following from a prune number of the Rural 
Northwest regarding its history. ** The origin of the prune is 
unknown. Tradition in France is to the effect that it was intro- 
duced into that country by the monks of the Abbey of Clairac 
near Tonneins. From their gardens it spread into the valleys of 
the Garonne and Lot. Owing to the recognized value of this 
\ ariety it was largely propagated by grafting and thus acquired 
the name " Prune d' ente,'' which signifies the grafted prune. 
By far the greater part of the prunes cured in France are of 
this variety." The Petite was introduced into California by Louis 
Pel Her from Agen, hence is often called the Prune of Agen. 
Prune d' Agen. It derives its name, Petite, from the fact that 
Pond's Seedling was introduced into California about the same 
time and was thought to come from Agen. To distinguish them 
one was called the Petite, or small prune, and the other the 
(irosse or large prune. The name Petite still clings to the for- 
mer, but the latter is commonly known, on the Pacific Coast, as 
the Hungarian prune. Since it came from France the Petite is 
often called the French prune. Robe de Sergent is one of its 
French names. 

The Petite is smaller than most other varieties of prunes, 
i)Ut has a larger proportion of solids and so shrinks less in curing, 
tluis partly making up for deficiency in size. Its special good 
good qualities are, its wonderful productiveness, vigor of the tree, 
ease with which the fruit can be cured, small shrinkage in curing 
and the surety with which it yields a crop. One of its chief 
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defects is its lack of acid which gives it an insipid flavor, though 
its insipid sweetness recommends it to many. It is of but little 
value in the fresh state, — in fact is not marketable except as a 
cured product. 

The Petite needs for its best development a warm, rather 
dry climate, and a rather light, rich, loamy, soil. In Oregon 
these "conditions only prevail in Josephine, Jackson, and part 
of D^ua^las county, and in Eastern Oregon along the Snake river 
and some of its tributaries. Unless grown to a large size the 
Petite in its cured state is in demand only as a cheap product. 
The largest sizes, if well cured, will always be in demand as a 
somewhat fancy product. 

Silver Prune. — Coe's Golden Drop.-^SMy large, oval or roundish ; 
suture, distinct, one side abnormally 
large oftentimes, necked ; color, light 
yellow in tlie sun , dotted with small 
red spots ; stalk, stout, nearly one inch 
long; flesh, yellow, juicy, firm, ad- 
hering slightly to a very pointed stone; 
flavor, rich, sugary, good quality ; 
tree, a precarious grower, but very 
ptoductive when all conditions are 
favorable; season, late. 

The variety originated with a 
Mr. Coe in England in the early 
part of this century and received 
the name of Coe*s Golden Drop. 
A few years ago it was introduced 
in the Northwest as a new vari- 
ety, the Silver, a supposed seed- 
ling. Much discussion was 
engendered because of the close 
reseinblance to Coe*s Golden 
Drop, and finally led to the 
appointment of a committee 
from the State Horticultural Society to investigate the matter. 
The investigating committee reported that the seedling Silver 
prune tree was a grafted Coe*s Golden Drop plum. 

The fruit in the fresh state is large and beautiful and of 
delicious flavor. The cured product is larger than that of any 
other variety, ranging in size from 15 to 30 to the pound. 
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The prune has a very agreeable sub-acid flavor and is much 
esteemed where ever known. Notwithstanding the size of the 
fresh fruit the proportion of sugars and solids is fairly large. 
Unfortunately public taste demands that a white prune be sul- 
phured, which proves injurious to the flavor so that the quality 
of the Silver prune as commonly found in the market is generally 
not so good as the unsulphured product. 

The tree in Oregon requires the very best attention and in 
fact cannot be grown except under most favorable conditions. 
Good prune soil, ^ood drainage, attention in pruning, cultivation, 
and pests, are requisites that must be well looked after in order 
to succeed with the Silver prune. When the fruit sets well on the 
trees, the crop must be thinned in order to get prunes sufficiently 
large to make them of value, and to avoid the danger of broken 
limbs because of too great a load. 

The Silver prune cannot be produced cheaply enough to 
compete successfully with the low priced prunes, but as a fancy 
product it will always be in demand. It will, therefore, be found 
a very profitable variety to grow if one has a location highly 
favorable to the growth of the trees, and will give them the extra 
care needed to produce a crop of large prunes, and lastly will 
give them special attention in curing. 

The following taken from a letter written by Mr. W. H. 
Prettyman, of Mount Tabor, Oregon, tells of the introduction of 
the variety in the Northwest. It is possible that the so- 
called Silver is a seedling from Coe*s Golden Drop, but if true, 
the resemblance is so very close to the parent that it serves no pur- 
pose, and only multiplies names to distinguish between the two. 

**The Silver prune was first discovered in the orchard of Mr. A. L. 
Alderman, of Dayton, Yamhill, Co., Oregon, by Messrs. Plummer and 
Spaulding of the Plummer Fruit Evaporator Company. These gentlemen 
called my attention to it afterwards, got control of the stock, named it the 
Silver, and engaged me to propagate it. I propagated as many of them as 
I could for a number of years, but the supply never equaled the demand, 
the variety being very popular in California. The Silver has proved to be 
one of the best prunes in quality and leads all others in market value by 
from one to two cents per pound. The tree is a rapid gfrower and a very 
heavy bearer, the latter quality making it short lived unless good care is 
given and the fruit well thinned.'* 

In Wickson's "California Fruits," Mr. Prettyman is quoted as saying, 
"The Silver is a seedling from Coe's Golden Drop, which it much resembles, 
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but it is much more p-oductive ; o'.ie tree of Silver prune produces more 

fruit than five of Cdc's Golden Drop." 

Rkine Claude — Green Gage. — Fruit, small and round ; suture, not 

well marked, but showing from stalk 
to apex ; color, yellowish green, some* 
times, or in the sun or at maturity, 
slightly marbled with red ; stalk, short 
and slender and inserted in a shallow 
-cavity ; flesh, yellowish green, free, 
juicy, melting ; flavor, delicious, 
mildly acid, sweetish, unsurpassed. 
Tree of low, slow growing spreading 
habit; very productive. 

The nomenclature of this va- 
riety is somewhat mixed from the 
fact that the trees come fairly 

true from the seeds, and that there have thus been propagated 

several varieties very closely resembling the Reine Claude. 

There is much discussion as to whether our Reine Claude is the 

Green Gage plum of the East. The writer feels sure that those 

he has seen in Oregon are the same. For a prune in the fresh 

state we have no superior, in 

flavor, to the Reine Claude. In 

fact wherever it is known it is 

universally admitted that it has 

no equal in quality. The Reine 

Claude should rank equally high 

as a prune if properly cured. 

As yet there are but few who 

have tried to evaporate them 

in Oregon, but those who have 

done so pronounce them the most 

delicious of any pf our prunes, 

claiming that they are equal to 

choice figs and raisins. The prune 

if bleached is bright golden, but 

if not is a dark amber in color. 
YEiyLOw Egg. — White Egg, Mag- 

num Bonum. — Large, oval, tapering 

at both ends ; suture, very prominent; 

stalk about an inch long and inserted 

in a very shallow cavity having a fluted border; flesh, when ripe, of deep 
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golden color, dotted with white dots and covered with a thin white bloom ; 
flesh, Yellow» clingstone, juicy, quality rather poor, sub-acid or sweetish^ 
coiirse j^rained. Tree fairly vigorous and fairly productive. Chiefly de- 
sirable on account of the splendid appearance of the fruit. 

German Prune. — A name applied to several varieties of 

plums and prunes, the name rep- 
resenting a class rather than a 
variety since the tree comes fairly 
true from seed. The German 
prune is a great favonte in Cen- 
tral Europe because of its being 
easy to propagate and grow. It 
is an abundant bearer and of 
fair quality and easy to cure. 
When prune orchards were first 
started in Oregon a good many 
. trees of this variety were planted, 
but because, of their being so 
sim.lar to the Italian, but not 
equal to it in quality or size, 
they are not largely planted now. 



Fruit, medium size, long, oval, 
tapering at th € ends, swollen on one 
side ; suture very distinct, color, dark 
purple with a thick blue bloom; stalk, 
ftn inch long, slender, inserted in a 
shallow cavity ; flesh, firm and of a 
greenish color, freestone ; flavor good, 
sub-acid, sweetish. Tree, vigorous 
and productive. Two weeks earlier 
than the Italian. 

Hungarian. — Pond's Seedling 
Grosse Pruned' ^.e"^'/!.— Fruit, large 
oval or ovate, tapering at the stem 
end. and oftentimes ha ving a divided 
elevated neck ; skin , thick and rich 
in color, sprinkled with brown dots 
and covered with a thin white bloom; 
stalk, stout and of medium length, 
set in a mamelon neck ; flesh, yellow, 
coarse, juicy ; quality, rather poor, 
sweet, but not rich. Tree, a strong grower and prolific bearer. 





Season, 
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two weeks earlier than Italian Or about the middle of September. 

Introduced into California at an early day and supposed to 
have come from Agen in France, being contrasted with the Petite 
Prune d' Agen it wafs called the Grosse Prune d' Agen. How 
the name, Hungarian, originated is not known though the variety 
is best known on the Coast by that name, and so sells in Eastern 
markets. The plum or prune is of English origin and its true 
name is Pond's Seedling. 

For shipment in the gieen state the Hungarian is our best 
prune and is being very largely planted for that purpose, no 
other prune being as fit as this one for Eastern shipping* Its 
quality after reaching a distant market is good and its great 
beauty makes it very desirable in the markets* The trees are 
vigorous and very productive. 

DosCH.— Hon. Henry E. Dpsch, Horticultural commissioner 
for the ist district, wTites me as follows concerning the prune 
which bears his name and which originated with him : 

** Replying to your favor regarding the Dosch prune ; 1 beg to say : When 
I bonght my present place, there was an acre of Washinji^on plums grafted 
on plum roots on the place. On one of these trees grew a sprout which 
started below the union. The former owner called my attention to it and said 
that he judged from the dark foliage, large leaves, and immense bud 
shoulders, that it was a promising seedling, and begged uie to leave it. I 
did so and was agreeably snrprised at the beautiful, large, dark purple 
prunes it yielded. 

** Its characteristics are : tree a vigorous, hearty grower, leaves, extra 
large ; dark purple fruit, covered with a fine light bfue plush, and hanging 
on the tree with great tenacity, shriveling before it will fall off; The 
prune keeps in good condition three weeks after being picked. When ripe 
the flesh is a golden green and is very aromatic, semi- freestone. It evapo- 
rates 45 lbs. of cnred product to loo lbs, fresh fruit. In flavor it is sweeter 
than the Itahan, but not so sweet as the French. It bears every j'ear and is 
about ten days earlier than the Italian.** 

Champion.— ^Large size, roundish, tapering somewhat at both ends ; 
suture, well marked ; color, dark purple with reddish bloom ; stalk of 
medium length rather stout and placed in cavity of medium depth ; flesh, 
firm, very juicy, paring from the stone easily ; flavor much like the Italian. 
Trees, very vigorous, healthy, and strong growers. Fruit a month earlier 
than the Itnlian. Very productive. 

The Champion is one of the most promising of our new 
prunes for shipping in the fresh state. The vigor of the trees, 
their productiveness, the size, beauty, quality and earliness of 
the fruit all recommend it. It is a little too juicy to be 
very valuable for evaporating. A letter from Mr. C. E. Hoskins 
following the description of the next varietj- tells of the origin 
of the Champion* 
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Willamette Pritne.— A dark ruddy brown prune of the Italian type- 
Said to be some larger than the Italian, a little sweeter, a little earlier, and 
to dry heavier. The dried prune is dark much like the Italian. It requires 
considerable skill in curing. In the fresh state it is hardly surpassed in 
quality. 

One of the most promising t»f our new varieties. Mr. C. E- 
Hoskins, of the Springbrook Fruit Farm, Springbrook, Oregon, 
the introducer of the Willamette and Champion, writes as fol- 
lows concerning these two varieties : 

'*Soon after I came to this state eighteen years ago, I visited Mr. Seth 
Lewelling, of Milwaukee, Or., Mr. S. A. Clark, of Salem, and Mr. Jesse 
Bullock, of Oswego, to learn all I could about prune growing. While at 
Mr. Bullock's, I was given scions of seven new seedlings to test. After 
fruiting them I reported that in my judgment only No. i and No. 6. were 
worth introducing. 

•* Mr. Bullock named No. i Champion and No. 6 Willamette. The 
Willamette has since been renamed " Pacific." But I know that they are 
one and the same fruit, and I have now growing as old a grafted tree of 
this variety as there is in the state. 

** As regards the merits of the Champion and Willamette, especially as 
compared with the Italian, will say, that I would not recommend the Cham- 
pion for general planting kyr evaporating. It will bring as good a price, 
but is hard to evaporate and will not evaporate so heavy by two |>ounds in 
one hundred pounds of green fruit. Its great value is its earliness. It 
ripens from two to three weeks before the Petite or French. The tree is 
healthy and a good bearer but does best on valley laud, the fruit being 
small on hill or red land. 

** In regard to the Willamette will say that I think it is the best new 
prune that I have fruited. It is from seven to ten days earlier than the 
French and is as large or larger than the Silver. The tree is very healthy 
and bears grandly. 

*' I find that it gives a lai^er percentage of cured fruit to fresh fruit 
than the Italian and it is also a good shipper in the green state. It does 
well on either hill or valley land," 

Pacific. — Said to have originated at Mt. Tabor, Oregon. 
It has the general characteristics of the Willamette and is prob- 
ably, as Mr. Hoskins says, the same. Those who call it a distinct 
variety, say that it is larger and more juicy than the Willamette, 
qualities that would recommend it for shipping in the green 
state, but not for evaporation, * 

Steptoe. — Many good reports come from anew ptune called 
the Steptoe. It has not fruited on the Station grounds nor 
have we seen the fruit. The following is the substance of a let- 
ter written by Mr. Geo. Purdy, of Colfax, Wash, a well known 
nurseryman in Eastern Washington, the introducer of the 
variety, telling how the variety originated and giving some of 
its characteristics : 

*'The Steptoe prune originated with Mr. Calvin Throop, now dead, many 
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yeare ago xm a Farm irear Slep^oe Biitte in the Palouse country. Mr. Throop 
-was one of the old settlers in that country and finding that the trees which 
lie imported from the £ast did not prove hardy he planted pits and seeds 
of the various fruits. Among the plums of note thus originated was the 
Throop and the Steptoe prune. My attention was first called to the Steptoe 
in 189 1 wh«n the trees were probably six or seven years old and had been 
bearing two or three years. The Steptoe tree is an apiight, thrifty^ 
grower, bearing every year^ The fruit resembles the Italian very much, 
but is iwarly, if not quite, one-third larger. The ^eptoe ripens folly 
two weeks earlier than the Italian which does not always reat^ maturity 
in Eastern Washington. Fruit cured in a steam evaporator was said to 
be a much finer product than that from the Italian. I am confident that 
in a climate and soil suited for growrng prunes the Steptoe will outrank 
the Italian in every way. But few of the trees have been distributed as yet.'^ 
Tennant, — A prune of the Italian type, which originated with Rev* 
John Tennant, of Fcrndale, Washington. Its mofit commendable quality is 
that it ripens much earlier than the Italian, its season being as etrly as any 
of our earliest prunes. In Washington it is being planted quite extensively 
and theie are a number of plantations of the Tennant in Oregon. As yet 
not enough trees have come in bearing in this state so that the variety can 
be assigned a place. 

The following varieties are grown in California, but have not 
yet been generally introduced into Oregon, Some of them might 
prove profitable in this state. Descriptions of the first three vari- 
eties are taken from Wickson's ** California Fruits.** 

BairGARiAN. — *' Fruit, above medium size, almost rounds dark purple ; 
sweet and rich with pleasant acid flavor ; tree a vigorous grower and an 
early, regular, and profuse bearer.*'— y^A/i /^ack. " As prolific a bearer as 
the Petite prune, but holds its size with a heavy load of fruit much better. 
The tree is a little m >re vigorous gro'iVsr and forms a larger tree and bears 
its fruit more in the center. Closely resembles the P^llenbarg or Itali an 
prune in form an^l size, but it is not so large. It is rich and sweet when 
cured. It is not a freestone, but on some soils and in some seasons it has a 
tendency to loosen from the pit. " — IF. H. Jessup. 

St, Martin's Qubtche.— "Size, medium, ovate, broadest at base; 
surface pale yellow often spotted with brown ; bloom, white ; flesh, yellow- 
ish, very juicy, rich, excellent ; ripens late and keeps long ; tre«, hardy 
and a good bearer ; shoots smooth. Approved in Santa Cruz County.** 

Tragedy Prune— '* Originated with Mr. Rumyon, near Courtland> 
Sacramento Co.. California. Introduced by W. R. Strong & Co. ; appears 
to be a cross between German prune and Purple Duane ; medium size, 
nearly as large as Duane, and looks much like it, except that it is more 
elongated ; skin, dirk purple ; flesh, yellowish green, very rich and sweety 
parts readily from the pit ; ripens in June. The first large plum to ripen ; 
very fine, and valuable for Eastern shipment** — L, W. Buck. 

Giant. — One of B.irbink*s seedlings. A cross between the Petite and 
Pond's Seedling or the Hungarian. Fruit large size, larger than Pond 's 
Seedling ; in color, dark crimson upon yellow background ; flesh, rich yel- 
low; texture, fine ; freestone ; quality, good, sweet and rich ; season aboat 
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that of the Petite. Said to be easy to cure and to make a beautiful product. 
Well worth trying in Oregon. 

Brignoi^B. — ^The variety used in making the famous Brignole prunes 
of France. Introduced from Brignole. Medium size, oblong ; color pale 
yellow with a reddish cheek in the sun ; flesh, yellowish and of good text- 
ure ; rich and sweet ; cures well. Trees vigorous and productive in California. 

DaTTE Db Hungrib. — ^The date prune of Hungary. Size, large ; skin 
(lark purple, covered with a whitish bloom ; flesh, greenish yellow, firm, 
with a very rich flavor ; cures well and makes a good product. 

St. Cathbrinb. — Medium size ; obovate growinjar small toward the 
stem ; suture, well marked ; stalk, 
long and slender, inserted in a shal- 
low cavity; color, greenish yellow 
with thin white bloom, occasionally 
with a blush on the sunny side ; flesh, 
yellow, moderately firm, juicy, semi- 
cling ; flavor, sub-acid, rich, aromatic, 
good ; season, about that of the Pe- 
tite — middle of September. Tree, 
upright, vigoroua, prolific. 

One of the oldest of our cul- 
tivated prunes, not much grown 
ill Oregon, locally popular in 



the Petite. 





part 



California. In France it is much 
esteemed and it is greatly used in 
making a superior product of 
prunes. 

Wangenheim. — A variety very 
popular in Germay now grown to some 
extent in California. Fruit of medium 
size, oval ; color, dark purple, covered 
with heavy blue bloom ; suture well 
marked, but shallow ; stalk, short 
and stout ; cavity small and shallow ; 
flesh, firm, greenish yellow, juicy, 
freestone ; flavor, good, sugary, rich; 
season, early, two weeks before 
August. 
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III. Curing Prunes. 



50 SERVE the present age, adequately expresses the 
^ purpose which prompts the writing of this chapter. Cur- 
ing prunes in Oregon is yet in a state of evolution and 
anything said about it must be considered tentative and not con- 
clusive. It is only hoped then that the best methods now known 
are presented in this chapter. Most of the information given has 
been obtained from successful prune growers of the state and 
therefore has the merit of being practical. 

Our method of curing prunes is peculiar to the Pacific North- 
west. In Europe the prunes are cooked in the process of curing ; 
in California they are cured by exposing t6 the sun and wind ; in 
Oregon and Washington we cure them by evaporating the surplus 
water from them in evaporators. We have only our own experi- 
ence to guide us and our own inventions to work with. There is 
therefore a broad field for the origination of better methods and the 
invention of better apparatus, so that the process of curing may 
be cheapened and a better and more uniform product produced. 

Definitions. 

In takes an intelligent person some time to learn the meaning 
of the somewhat technical phrases commonly used in the prune 
industr\-. We therefore give the definition of those most current. 
Some of the words defined are colloquialisms, but most of them 
are common to the trade. 

Bleaching, — The process of changing the dark color of 
prunes to a lighter hue ; generally accomplished by sulphuring. 

Bloaters, Prunes which in drying swell up to an abnor- 
mal size. The swelling is supposed to be caused by fermentation 
which produces a gas. Bloaters are generally produced from 
large, soft, overripe prunes. 

Dipping, — A process of cleansing and cutting the skin of 
fresh prunes preparator>' to putting in the evaporator, in which the 
fruit is submerged in boiling lye, made by using one can of con- 
centrated lye to fifteen gallons of water. Cured prunes are also 
sometimes dipped in glycerin and water, — one pound of glycerin 
to 20 gallons of water, which improves their appearance and adds 
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Drip. — The syrupy liquid which oozes from pftraes in f6e 
process of curing ; it generally characterizes a poor prune or a 
poor evaporator. As a verb, the falling of the drip. 

Extras, — A superior qtiaKty of prunes; generally referring 
to size. 

Frog's.— SmsSlf poorly developed prunes having an abnormal 
shape. Not a synoflym of bloaters. Supposed to be catksed 
by unripe fruity poor soil^ or any unhealthy conditions of the tree. 

Grading. — Separation of prunes either before or after curing 
hi uniform sizes. 

Pricking. — 'The process of puncturing the cuticle of the fresh 
prune preparatory to putting in the evaporator. Pricking is done 
by means of a machine the essential part of which is a board 
covered with projecting needles over which the prunes must pass, 
A substitute for lye dipping. 

Si^es. — ^The number of cured prunes it takes to make one 
pound. Those requiring from 40-50 prunes to weigh a pound are 
called 40S-50S ; those requiring 50-60, 50S-60S, etc. The ** Four 
Sizes/' are the 60S-70S, 70S-80S, 809-90S, and 90S-100S ; com- 
mercially, it means equal quantities of these sizes. Sizes and 
grades are used as synonyms. 

5«^jr^':«^.— The formation of globules of sugar upon the 
cuticle of cured prunes rendering them syrupy and sticky and 
destroying the lustre of the prune. 

Sulphuring. — A process cured prunes are put through to 
give them a lighter color. The prunes are put in a tight room, 
generally just as they are put on trays before being placed in the 
evaporator, and subjected to the fumes of burning sulphur for a 
half hour. Or they may be sulphured after being taken from the 
evaporator. 

Sweating.— K process prunes are subjected to, immediately 
after being taken from the evaporator, in which they are put in 
piles or bins with the temperature at from 70** or 80*^, turned 
several times, and allowed to sweat. 

Picking and Grading. 

There are all sorts of prunes put upon the market. The 
diflerences are largely attributable to the care and attention given to 
the details of curing. Simple as it may seem the picking of the 
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frttit is one of the very most important matters in the processs' of 
curing prunes. Half the **b8d luck'* attending evaporation, in 
which frogs, bloaters, sugared fruit, and drip, are produced, 
is caused by carelessness in picking. We put the greatest 
emphasis upon this as neglect in picking is one of the com- 
monest faults in prune making, and its betterment must be 
recognized as a fundamental requisite of success. I have seen 
men knocking the fruit from the trees with clubs, handling it 
with shovels, and pouring it roughly from boxes in a wagon bed. 
*' There is nothing in prunes,*' was the cry when the product was 
put on the market. 

Shortly before the picking season begins the ground under 
the trees should be cleared of rubbish and worthless fruit and the 
soil mellowed with a steel rake. The Petite prune, and to a large 
extent the Italian and other varieties, when ripe enough to dry 
will drop to the ground, at least no further assistance is given it 
in faying, than a gentle shake of the tree. If the fruit shrivels a 
little before dropping, all the better. The object in thus letting 
the fruit get thofoughly ripe, is : that not until then, is there a 
maximum amount of solids and saccharine matter so desirable in 
a good, cured prune ; much drip is prevented since there is less 
juice ; and the essential rich flavor is not present until the fruit is 
ripe. 

In picking properly, the orchard must be gone over several 
times, the number depending upon the rapidity with which the 
iruit ripens. If shaking must be resorted to, labor can be saved 
by placing a sheet on the ground under the tree and the ripe fruit 
shaken into it after which it can be turned into boxes. At all 
times the prunes ought to be carefully handled to avoid breaking 
the skin thus causing the prune to drip or sugar in the evap- 
orator, and allowing germs to enter to cause fermentation and 
consequent bloaters and frogs. 

Prunes ought to be graded both before and after drying. Be- 
fore drying in order to remove twigs, leaves, and rubbish, and to 
attain equality in dr5dng, since the smaller fruit will of course dry 
more rapidly than the larger. As it comes from the orchard the 
fruit should be graded in three sizes to insure perfect uniformity 
in evaporation. 

A number of machines and contrivances are used to do the 
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^^ork. Without doubt it is best and cfieapest in ffie long' rmr to 
get one of the many excellent graders now on the market. These 
u^ork on various principles^ one of the commonest of which is an 
inclined plane with adjijstable slats or screen* allowing the large 
fruits to roll into receptachei? at tlie bottom ^ while the small fruits 
fall throug'binto other receptacles before reaching the bottom. One 
is made with wire screens of different size of mesh arrairged a» iu 
a fanning-mill, each screen with a spout on the side where each 
grade drops into a box. All graders should ha^^e a screen so «nall 
that only dirt and stems can drop throug^h, A g^ood grader 
rmofht to be available for grading prume*? both before and after 
drying. 



The accomjxinying cuts show typical graders. The first one 
is n st*ani pjwer machine with a capacity of seventy-five tons per 
i\d\\ There is much slaving in having in connection with a large 
pl'.int, all machiner\' run by steam power. l*he second cut show** 
a hand grader with a capacity of fort>'' tons per day. Either of 
^he two graders may l>e used before or after evaporating. Both 
are Hamilton gtaders< 

Cured fi'uit is generally <;raded ju.^t after it has finished 
sweating. There are Uf^nally several si/es iti each variety. The 
price varies from about one-sixth to one -tenth cent per size. The 
Silver will grade hi^^liL^st by two or three sizes, the Italian second, 
by three or four sizes higher than the Petite. Commission men 
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dtten prefer to do tlieir awn gfradlno^ ; tlie fruit in tins case be- 
ing taken directly from the evaporator to tlie warehouse. Prc^)er 



grading is a very imp3rtant step in the indu!^tn\ ihe ^\iy h\ 
which it is done having much to do with profit or loss. 

Dipping Versus Pricking. 

Prunes are dipped in bDiling lye, or pricked by needles in A 
pricking machine, to check and make tender the toitgh skin s^ 
that the moisture can escapa easily and drying ht thus faciU 
itated. Incidentally the fruit is cleansed. Both processes are in 
vogue and a discussion of their relative merits Ls in order. 

Lye- dipping, as practiced in Oregon, is aboiU as follows : 
One pound of concentrated lye is dissolved in from lo to 50 gal- 
lons of water, the proportion of lye and vv^ater differing greatly 
with the various prune growers. The primitive way, is to keep the 
solution boiling in a large kettle^ into which the prunes, placed in 
a wire basket or a much perforated metal vessel, are immersed and 
there kept in motion, by twirling or swinging, for from 30 to 
60 seconds, depending upon the condition of the fruit. A more 
modem way is to have the fruit run from the grader to a set of 
endless chains with carrying aprons and by them carried through 
a pan containing the boiling lye solution, heated with submerged 
steam pipes ; from the lye the prunes are carried on through tresh 
water, preferably running water, and then spread on trays. 

If the operation is well done the prunes on coming to the trays 
should have their .skins bright and shining and present upon close 
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examination a finely checked condition. Over or under immersion 
causes the fruits to dry unevenly ; when too much scalded the 
skin tears and becomes ragged and the fruit beom^s soft and 
mushy, making a sticky, nasty mess on the trays. 

The accompanying line cut shows a Cunningham steam 
power dipping machine. The machine may be attached to a 



grader and .spreader, thereby enabling the gradin^^, dipping and 
spreading to be done in one operation. There are a number of 
these machines in use in Oregon. 

Pricking machines mechanically cut or perfor^rte the skins 
of prunes. The fruit is fed over a shaking table that has needle 
points projecting above the surface, these cut and perforate the 
.skins of the prunes. The needle table can be regulated so^.that by 
having different slants the skins may be cut more or less, as the 
condition of the fruit requires. The dirt and leaves are separated 
l)y a .sceen and the fruit is washed either by having it pass 
through hot or cold water, or by having a stream of water play 
oil the fruit as it comes on the pricking table. The pricking 
machine may have grading and spreading attachments so that 
the fruit, from the time it is poured from boxes need not be 
handled until on the drying trays. 

Piach of the two methods are championed by experienced 
Mild practical men, some of whom have tried both, and seemingly 
have obtained directly opposite results. We must then come to 
the conclusion that a choice between the two methods rests either 
upon prejudice or that there is a place for both, depending upon 
the product desired or the fruit that is to be handled* 

The illustration shows the Burrell power pricking machine 
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with grader and spreader, capacity fifty tons per day. This 
machine has a device by which the pitch of the needJe board 



may be changed while the machine is in motion. Hand prick- 
ing machines or larger power machines are made. 

A discussion of the good and bad points of the two methods 
probably will not make converts among many of those who have 
already formed their opinions, but it may enable those who are 
be;ginning in this phase of the industry, if they think it necessary 
to either dip or prick, to make a choice. Right here it may be 
well to say that lye-dipping has by far more advocates in Oregon 
than the pricking,-the latter process being comparatively new in 
this state. 

The chief objecticms to lye-dipping are : 

1. It is a nasty process as generally practiced. Without the 
most scrupulous care, lye, over-dipped prunes, and the drippings 
and scum, accumulate, produce foul odors, and attract insects. 

2. It is unsystematic and unscientific. Scarcely any two men 
use the same amount of lye, or dip the same length of time, and 
since several brands of lye are used the strength of a solution 
is uncertain. 

3. It takes in every case a most experienced man to tell 
whether the operation is rightly done, whether the prunes are 
dipped enough or over dipped. These three objections, I 
must admit, do not mitigate against the use of lye, but rather 
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the abuse of the process. A niofe important objection is : 

4. Lj-e-dipping, because of cost ot fuel, material and labor, is 
expensive. 

The points in favor of lye-dipping are : 
1.' The prunes are generally better cleansed. 

2. Their evaporation is hastened to a greater extent. 

3. The skin is rendered less tough. 

4. For those who desire a finely wrinkled skin and a bright 
amber color, lye-dipping gives the prunes a better appearance. 

The chief objections to pricking are : 

1. The great object sought, that of facilitating drying, is not so 
well accomplished as by lye-dipping. This is the greatest 
objection. • 

2. In evaporation pricked prunes drip and sugar more than 
dipped ones. 

3. A very current objection, which has but little foundation, is 
that the needles break off in the prunes. They rarely do in a 
good machine. 

4. Another current objection is, that the flavor is not so good 
as in the dipped prunes. The diflference in flavor in dipped and 
pricked prunes is inconsiderable and may be to the advant;age of 
either according to one's taste ; it cuts no figure in the markets. 
It is true that the skin is a little tougher on the pricked prunes. 

The special good points are : 
I . That the process is cheaper, notwithstanding it takes longer 
to evaporate pricked prunes. 

2. Pricking is more cleanly and systematic. 

3. The prunes dry more evenly and there are less frogs and 
bloaters produced. 

4. For those who like a shiny, black, smooth prune, the 
appearance is better. 

In conclusion, it may be said, that both processes, have a 
place in the prune industry. The choice of method must depend 
largely upon, the special conditions of fruit, congeniality of 
either the one or the other to the operator, and the appearance 
of the prunes that the producer likes best. It may be that the 
consumer's or the buyer's taste will eventually have something 
to do with settling the question. 
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Final Processes. 



After dipping^, or pricking:, the prunes are ready for the 
evaporating chamber. It is impossible to give detailed directions 
for treatment in thi evaporator, since the process must neces- 
sarily vary with the character of the evaporator. 

But, in general, in evaporators which have an ample circu- 
lation of air, the teniprature should be about 120° to 140° at the 
start to be gradually increased to 160° to 180° when the fruit is 
taken out. Too much heat at first, causes the fruit cells and 
consequently the fruit to expand and burst, then the prunes drip. 
Too high a heat, by cooking the fruit, also hinders chemical 
changes and causes discoloration. In evaporating where the 
temperature greatly de creases with the distance from the fur- 
nace, the fruit should be plac ed in the coolest part of the evapo- 
rating chamber and then gradually be moved to the warmest part. 

The time required for drying prunes differs with various 
varieties, and with each variety depends much upon the circu- 
lation of air, since circulation governs the degree of heat allow- 
able. Lye-dipped 'Italian prunes require from 24 to 36 hours ; 
Petites, 12 to 24; Silvers, 36 to 48 hours. All three varieties 
are cured in less time, but seldom well cured. A common fault 
is to hasten the process too much. 

.There are other factorj entering into the process of evap- 
oration, — such as circulation of air, convenience in handling, 
trays, labor, fuel, etc.» but these will be considered under the 
head of evaporators. 

A prune is well cured when it feels soft, smooth, and spongy; 
the pit should be loose, but should not rPttle ; the flesh should 
be yellow in color, elastic and ** meaty," the skin should be 
bright and lively aud free from drippings and exudations. An 
over-cured prune is harsh and coarse and has a dried up appear- 
ance. In prunes not cured enough there is risk of loss 
through molding or fermenting. The Petite prune, well cured, 
.is of a clean, bright, amber color ; the Italian, very dark red, 
appraching black, in color. The Silver must have a beautiful 
golden hue. This brings us to the matter of sulphuring. 

All light colored prunes must be bleached with sulphur 
fume.«. This process without doubt injures the quality of the 
prunes, but buyers will have to be educated to see this before 
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they will pay as good a price for the unsufphttred prunes as for 
the lighter colored sulphured ones. Until this time comes the 
producer cannot do otherwise than make use of a process which 
addd from one to two cents per pound to the value of his product. 
Only fresh fruit, just before going into the evaporator, should l>e 
.•♦ulphured. The rejuvenating of old, discolored, cured prunes. 
ha» no legitimate place in the prune industry. 

The process of sulphuring is an easy one. The most com- 
mon method is to build a chamber about six feet high, and as wide 
and a little deeper than the tray. On the sides of the chamber 
are cleats which allow the trays to be easily slipped in and out. 
The door ocaipies all of the front side. In placing the trays in 
the chamber, alternately leave a space at the back, and at the 
front, so the sulphur fumes will pass back and forward over the 
the trays. The sulphur is put in a metal vessel in a pit at the 
bottom of the chamber and ignited by hot coals or other burning 
material. The fumes are distributed by means of simple venti- 
lators at the bottom and top of the room, after which all openings 
are closed and the fruit allowed to be aflFected rom one to two 
hours. The chamber should be nearly air tight. The trays of 
fruit are transferred directly from the, sulphuring room to the 
evaporator where the sulphur is expelled by heat, its poisonous 
effects being thus reduced to the minimum. 

After the fruit is taken from the evaporators it is put in bins 
or piles to sweat. The sweating room is generally kept at a 
temperature of from 70 to 80 degrees. To facilitate the process 
the fruit is occasionly turned with a scoop shovel. The sweating 
is sometimes omitted, but at a risk, as fruit will oftentimes dis- 
color and possibly ferment if not alllowed to ** go through the 
Kweat.'- 

Preparatory to packing, the fruit is graded to sizes, the 
various grades indicating the number of prunes to the pound, as 
3as to 4as, 40s to 50s and so on to iios to 120s. By some the 
prunes are dipped in boiling water and glycerin, or other solutions, 
but such dipping is in disrepute as indicating an undue amount 
avarice to secure weight. However, intelligently done, ** gloss- 
ing " or *• finishing '* prunes, may be made a valuable process. 

In packing, mfiuy different methods are used. A producer 
will adopt which ever one for his particular reason, or his partic- 
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ular market or conditions, will give him best results. Onl}' 
experience , can teach this. Much fruit is packed in cotton sacks, 
many buyers preferring it so packed as it gives a chance for 
repacking. Producers with a good product like to establish a 
reputation for their brands and so pack in boxes. There is a 
gain in weight by this method as the fruit does not dry out so 
much as in the sacks. 

Packing fruit is an art and must be learned by observation. 
Lining with paper, filling, facing, etc., all require a little educa- 
tion. If the boxes are to be faced, average specimens of prunes 
should be flattened and neatly laid in the box which should be 
upside down. Fill the box, press, nail on the bottom, invert^ 
and brand, or put on the label. 

IV. Evaporators. 




'HE MOST important question prune growers have to 
deal with at the present time, is that of securing good 
evaporators. Those who have built evaporators are not 
satisfied with them ; those who intend to build cannot find one 
that suits them. Men have been stumbling rather blindly about 
since the beginning of the prune industry in Oregon hoping to 
bring forth and invention that would meet all requirements for 
making a good product. But no one has been eminently success- 
ful. It is true that great progress has been made, and much 
valuable experience gained ; so much, in fact, has been accom- 
plished, in a short time, that we can quite confidently look 
forward to the evolvement in the near future of evaporators of 
very superior excellence to those now in use. 

The following chapter is published, not with a view of adding^ 
to what is already known about evaporators, or of making sug- 
gestions for their improvement, but to bring before the prune- 
growers descriptions of the types we already have that they may 
choose more intelligently if they intend to build, or study more 
carefully if they think of making improvements upon evaporators 
they now have. 

The importance of the erection of better evaporating plants, 
and more efi&cient management of them, can hardly be over- 
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estimated. A good evaporator is tlie prfme essentiaf to sxiccessr. 
not only for the individual but for the industry ; if, for no other 
reason, than, that there is at present, such a wide range in the 
quality anpl style of our product that it has no establislied place 
in the markets, in consequence of which we lose much, buyers 
always preferring fruit with a good reputation. This would be 
largely overcome if we had standard evaporators producing, 
necessarily, a more uniform product. 

In connection with this subject we are glad to publish the 
following from Hon. Henry E. Dosch, Horticultural Commissioner 
for the 1st District, who has had much experience with evapo- 
rators and with the evaporation of fruit. 

Evaporators and Fruit Evaporation. 

The construction of evaporators on correct principles and the art of 
evaporating fruit, has engrossed tlie minds of scientists and layman alike, 
both at home aiid abroad, and it seems a» yet, we have not reached the 
wish^id for goal, but we are on a fair way to it. 

To dry fruit is one tiling, but to evaporate it, quite another, — simply 
to put a lot of fruit on a tray, pnit it into an oven, fire up and wait until it 
has shriveled away to a bony state, almost any one can do ; but to properly 
*.* evaporate " fruit, so it is a fine marketable article, requires a good deal of 
eare and intelligence on the part of the operator. It is in this, like in all 
other business or tratles ; the principles involved, must be thoroughly 
understood, in fact the operator must be educated to it, the same as any 
master mechanic. 

The two great principles involved are heat and circulation : without 
these-two. it is useless to attempt to make good fruit — It cannot l>e done. — 
And it matters little whether the heat is supplied by a ))rick furnace with 
large radiating pipes or by coils of steam pipes, so long as it can be con- 
trolled ; for remember hot air in space is a very different thing to control, 
and can only be accomplished in a properly constructed evaporator with 
thorough circulation. 

I have experimented for many years in fruit evaparation in variously 
constructed evaporators and we have made rapid strides forward, and as I 
Aaid, while we hive not yet reiched our goal, we are very close to the line. 
I will not attempt to describe the many patented and non-patented evapo- 
rators, all of which have good points, and while some operators can make 
fair fruit on any of them, none are yet perfect. 

My own experience however has led me to the conclusion ; that all 
fruits must be started at a low heat and finished at a high heat, in order to 
prevent the loss of the aromatic juices and fruit meats, essential to fine 
fruits and in ord»r to accomplish this, the evaporator must be so con- 
structed, that the trays of fresh fruits are placed in, furtliest from, and 
be made to gradually advance toward the furnace or steam pipes. There ar 
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now Ywo evaporators made in Oregon, in which this principle is employed^ 
5)ut it is hardly proper for me to recommend any particular evaporator. 

The dipping in lye solutions, so objectionable to consumers of refined 
taste must be done away with. Thanks to Prof, Hoersch Durren, this is no 
longer necessarj^ as fruits ''steamed*^ prior to evaporation, make a miich 
finer product. He says, "it will open the pores of the skin to facilitate 
evaporation and prevent dipping; it makes the skin tender and eliminates 
that leathery substance found in most of our dried French prunes; it requires 
less heat and ''/rail loill dry heavier or more meatf^ than unsteauied 
fruit." This alone is a strong recommendation and worth all the trouble 
And expense; the pressure in the steam box should not be over % pound; 
prunes to be subjected from lo to 15 minutes; pears 15 to 20 minutes; and 
apples I >^ to 2 minutes, and on removal immediately transferred to the 
evaporator. 

Experiments made recently by Mr. Adam Fleckenstein in his new 
evaporator, in which both tlie foregoing principles were introduced, proved 
decidedly successful; French prunes yield 45 pounds to the hundred, and 
Italians 33 pounds, of evaporated product to 100 pounds of fresh fruit. 

Rapid evaporation as claimed by some patentees as a point of merit, is 
a great mistake; nature if left to her good offices, will dry fruit very slowly 
in order to develop the saccharine matter, and the closer we follow her, the 
nearer right we are; nature makes no mistakes; French prunes should never 
be evaporated in less than 24 to 30 hours; Italian and Silver prunes 36 to 42 
hours; apples in 6 hours; peeled pears in 24 hours and unpeeled pears 48 to 
60 hours. 

I hardly think it necessary to add, that all prunes must be dead ripe. 

Henry E. Dosch. 

Kiln and Box Evaporators. 

The first prunes pn^duced in Oregon, were» if I am rightly 
informed, evaporated in a kiln, or as we commonly know it, a hop , 
drier. The essential parts of which were, a room with a slatted 
floor underneath which heat was produced by a furnace. It was 
a primitive affair and has long since been relegated to the past 
in the prune industry. The kiln was followed by the box evapo- 
rator an evaporator still in use and from which, when well operated, 
oftentimes a product is turned out which is indistinguishable from 
that produced in the best patent evaporators. In box evapo- 
rators the fruit is placed upon trays which are arranged in rows 
in an upper room or division of the building, the furnace being 
ill the lower division. Various contrivances, depending upon 
the ingenuity of the builder, furnish ventilation and a draught 
for carrying oif moisture laden air. The particular merit of the 
box exaporator is its simplicicy and cheapness. 
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The Steam Evaporator. 

The steam evaporator is a modified box evaporator. The 
trays are arranged in tiers ; under and above each tray or two 
trays, is a coil of steam pipes, several runs in each coil. Narrow 
horizontal doors allow of the insertion of trays, and enable the 
operator to examine or handle fruit without regard to other 
trays. These alternate tiers of pipes and trays are of a conve- 
nient height for a man to reach, or they may extend through two 
stories. In width, the evaporator will only allow, conveniently, 
two trays to be placed side by side, but in length the number is 
limited only by economy in laying pipes for heating. At the 
top of the tiers, a very large shaft, or a number of smaller ones 
carry off the moisture laden air ; openings at the bottom allow 
an inflow of air. The main defect of all steam evaporators com- 
ing under the writer's observation is, that poor ventilation causes 
excessive drip. We believe that the man who solves the prob- 
lem of building a steam evaporator on the general plan outlined 
above, in which the moisture laden air can be carried oflf, so that 
fruit will not drip, will solve the problem of getting a good evap- 
orator. Good work is being done in several large steam evap- 
orators in the Northwest. 

Without question, for a large plant, heating by steam is the 
most efficient and economical method ; this is particularly true 
because in such a plant power is wanted for running graders, 
dippers, elevators, and pumping water. 

' The Carson Evaporator. 

The Carson evaporator is a patented, modified, box, evap- 
orator, its particular merit is an ingenious method for securing 
good ventilation. The Carson, is used, perhaps, more than any 
other one evaporator in Oregon. If is sometimes built in a 
modified form to overcome an inconvenient way of handling 
the trays of fruit. Plate III shows a cross section of a pair of 
Carson evaporators. 

The evaporator may be built of various sizes, but the usual 
size is 18.5 X 8 feet, such an evaporator has a capacity of 5000 
pounds of ripe fruit per day. The lower part of the building 
consists of a furnace room, built of brick, and contains a furnace 
in each end. The walls of the furnace are 8 inches thick and 16 
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inches high, and arc connected by an arch made of one thickness 
of brick. Care in regard to material and workmanship must be 
exercised in order to prevent dai^ar from fire. Two lo inch 
pipes carry the effects of combustion from the turnaces and dis- 
charge them in a 12 inch pipe, which passes through the wall of 
the roDit intD a brick chim ley, situated at the side and center of 
the evaporator. At the connection of the small pipes with the 
large one, each of the small ones has a damper ; as it passes in 
the chimney the large pipe has a damper. These dampers give 
the operator full control of the temperature. 

Cold air is admitted tD the farnace-room at the bottom of 
the walls. It is necessary to admit a large volume in order to 
create sufficient draught to carry ofiF the moisture from the fruit. 
The draught is created by this air becoming heated and passing 
out through ventilators at the top of the building. 

In the cross-section shown in Plate III it is seen that 
the frames for holding the trays incline inward toward the 
top of each dryer. The frames being thus arranged allow open 
spaces between the trays and evaporator walls ; the outer edge 
of each tray is 7 inches higher than the inner edge. The space, 
E contains hot air from the furnace below ; the room is tightly 
ceiled from A to A so that air cannot pass from one side to the 
other. On the inclined frame, at the uppper edge of each tray, 
represented in the illustration by one inch, eleven-twelfth inch, 
ten-twelfth inch, etc. are graduated cracks, running the whole 
length of the evaporator ; these cracks open into the hollow wall, 
C, between the tray frames and evaporator walls. The cracks 
are graduated so as to overcome by draught the tendency of the 
hot air to rise to the top of the room. At the top of the hollow 
space there are on each side, five up-take ventilators shown by 
B, 12 X 1 2 inches and 6 feet high. These remove the humid 
air from the hollow wall. Each up-take has a cover working on 
a hinge, by means of which the circulation of air is controlled. 
The philosophy of this plan of ventilating is, that the hot air 
in space I? is carried above and below each tray and through the 
graduated cracks into the space between the tray frames and the 
wall and out through the up-take ventilators. The arrows indicate 
the direction air will take from the time it comes in until it goes out. 
Thus the humid air from the lower trays passes out without oppor- 



Digitized by 



Google 



49 

tunity to condense and settle Upon fruit in the upper trays, causing 
drip and hindering the proper chemical changes from a green 
prune into a first-class cured prune. 

The Carson evaporator has several points of excellence : its 
cost is small ; there is no machinery to get out of repair ; it is 
easily operated ; any good mechanic can build it ; and the ex- 
pense for heating is reduced to the minimum. One objection to 
the evaporator, offered by many, is that it is inconvenient to place 
all of the trays in the drying chamber from the ends ; this has 
been remedied by several builders by having doors on the sides. 
For a large plant, steam pipes may be used instead of a furnace 
for heating. 

The Pennlman Evaporator. 

The Penniman evaporator is an ingenious invention in which 
the trays of fruit are placed on a sort of Ferris Wheel and forced 
through the heat. The essential features of the evaporator can 
be readily seen in the accompanying cut. 

A narrow, arched, brick building forms the evaporating 
chamber ; a furnace at the bottom of the chamber furnishes heat; 
a revolving shaft in bearings, is mounted in the side walls above 
the furnace. Two large wheels, their rims united with rods, are 
fitted to the shaft. Hangers, with a series of transverse cross- 
ways to hold the trays of fruit, are loosely attached to the cross 
bars ; the trays are thus maintained in a horizontal position at all 
times simply by the law of gravity. The trays are put in place 
through a door at the front, the wheel being slowly rotated by 
hand. The fruit may be examined, in the process of evaporation, 
by opening the door or through windows in the upper part of 
the building. The system of flues, drums, and dampers, is in- 
geniously arranged to regulate heat. Ventilators admit cold air 
below and permit heated, moisture-laden air to escape above. 

In the process of drying, the fruit is first subjected to a high 
heat, being on the bottom of the wheel, but as evaporation pro- 
gresses it is carried to the cooler upper part. At the end of the 
revolution of the wheel the evaporation is finished. A simple 
device of cogs and a shaft enables the operator to turn the wheel. 
Various sizes of the evaporator are made. In the one shown in 
the cut the diameter of the wheel is 14 feet ; the space between 
the rims, 6 feet. There are 24 hangers each containing 5 trays, 
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the trays being 5X2 feet, making a spreading surface of 1 200 
square feet. The makers claim that its capacity is from 6000 to 
7000 pounds of green fruit per 24 hours. 

The Penniman evaporator is largely used and is highly 



recommended in California. In the fall of 1895 the writer 
saw one in operation in Southern Oregon, and while the product, 
in this particular instance, was not first-class, the reason for which 
might be attributed to lack of care and attention on the part of 
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the operator, j^et there were some points of excellence about the 
machine. Its durability, safety from fire, the ease with which 
fruit may be handled, equal distribution of heat, therefore, ap- 
proximately, uniformity in drying, are the points that commend it. 

The Allen Evaporator. 

The Allen evaporator is one of the popular evaporators in 
Oregon ; more of them having been built, perhaps, in this state 
then of any other style excepting the Carson. It is a so-called 
horizontal evaporator in which the trays of fruit are moved 
horizontally across the heating surface. The American evapo- 
rator was, I believe, the prototype of this style of evaporators, 
but the Allen is a great improvement upon the old form. 

The accompanying cut, a very poor one, represents the 
Allen evaporator with one side cut away ; it shows the inside 



tion will not be attempted ; the essential principles of the drier 
can be readily seen, however. 

Mr. Allen believes that prunes should be subjected to a low 
temperature when first placed in the dr>nng chamber, and as the 
juice coagulates in the cells, gradually be given a higher temper- 
ature ; the great majority of those experienced in evaporating 
prunes believe this, but the Allen evaporator is built with 
special reference to this point. To secure lyhich, the prunes are 
put in at one end ot the drying chamber and taken out at the 
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opposite end. The device by which this is done is a series of cars 
running down grade in ** tunnels/' from the place where the 
fruit enters the drying chamber to %fie furnace. The foremost 
car is pulled across the entrance through which heat enters the 
chamber, this permits an opening between the cars and brings 
the upper end of the tray nearest the fire, thus answering the 
same purpose as turning the tray around would. The car is now in 
front of the door of exit and the fruit can be examined at will 
and taken out when the proper stage of evaporation is reached. 

A current objection to the evaporator is, that the fruit can 
only be examined as it comes before the door in the last stages 
of evaporation. I have been tojd by those who have had con- 
siderable experience with the evaporator that the objection is not 
well taken, as the circulation of air is such that the fruit dries, 
in proportion to the distance from the fire almost perfectly. 

A great point of excellence in the Allen evaporator is, the 
way in which the hot air reaches the fruit, absorbs the moisture, 
and passes off. The tramways for the cars are constructed so 
that the edge of the car farthest from, the heat is highest — the 
cars slant forward ; as the heat ascends from the furnace it is 
carried between the trays, the driest air on the driest fruit. The 
cars are running toward the furnace, hence as the moisture leaves 
the driest fruit it passes out without condensing as it would 
should is pass over the greener fruit first. All the moisture from 
^ freshly dipped fruit passes out immediately. It is not saying too 
much to say that the heat is under as perfect control, by means 
of a novel system of dampers and ventilators, as in any evap- 
orator we have. 

Various sizes are made ranging in capacity from 25 to 175 
bushels of green ffuit per 24 hours. The cost is not excessive, 
it is economical in fuel, and it is easily operated, — all valuable 
points. 

The Beck Evaporator. 

It may be that our California neighbors, with their longer 
experience and greater resources, have brought forth better evap- 
orators than those commonly in use in Oregon. But a general 
criticism upon such evaporators from that state as have been 
introduced into Oregon is, that they are far too expensive, with 
their complicated manipulating machinery for our conditions, 
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and, especially as it is doubtful if better results are accomplished 
than with our simpler devices. 

The evaporator under consideration, the Beck, while free 
from the many novel inventions of fans, blowers, domes, and 
other accessories has in its construction a feature, which, unless 
overcome by a much greater capacity gained by it, is objection- 
able ; namely, the revolving tray rack involving as it does extra 
cost and a greater expense in runnihg. The same criticism 
applies with equal force to the Penniman described before and 
the Kurtz to be described hereafter, and the rule may be laid 
down, in general, that evaporators that require a constant powei 
to run them, or complicated machinery to be built and kept in 
repair in order that the fruit may be forced through the air in 
stead of the air being forced by nature's laws through the fruit, 
must gieatly exceed in efficiency the simpler and less expensive 
evaporators. 

These criticisms must be taken as general and not as Apply- 
ing to the Beck in particular, an evaporator, which we consider 
of its style, the very best, and as having by increased efficiency, 
overcome some of the objections noted in the above paragraph. 
Its principle of construction is certainly most ingenious and well 
deserves the attention of every fruit-man. 

The cut on the following page shows the plan of the Beck. 
Two circular, brick walls, one within the other, several feet apart, 
according to the size of the evaporator, are built about nine feet 
high. In the enclosed space formed by the two walls, a furnace 
of cast iron, two and one-half feet wide and nine feet long, is 
placed ; attached to this is a heating drum eighteen inches in 
diameter which circles around the inner wall, passing into the 
smokestack near the furnace front. Upon the inner circular 
wall, is a turn-table upon which is a tray rack which extends out 
over the heating chamber to within half an inch of the outer wall. 

The outer wall, from the brick work up, is built circular, as 
a continuation of the wall, the frame- work being covered on both 
sides with closely matched lumber thus making an air-tight com- 
partment ; at the top is a conical roof in the center of which is a 
ventilator with a damper to control the draught. 

The trays slide into the revolving rack at an angle of six 
inches to three feet and edge to edge so that they wind around 
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the inner wall from bottom to top in a spiral twist. The space 
between the twists of trays, are, in a sense, flues of the dimen- 
sions of the distance between trays and the width of a tray, and 
the hot air is supposed to ascend through them as it does in a 
chimney. To further facilitate the passage of air between the 
twists of trays, the tray rack is kept in motion thus forcing the 
air through the spiral flues under and over the trays of fruit, 
thus, seemingly, distributing the air current uniformly over the 
the fruit surface. 

The power for turning the tray rack may be hand power in 
small evaporators, or, as of course would be better, a vapor en- 
gine or steam power may be used. In a plant of any magnitude 
the consideration of power is not so great as would at first appear, 
because there should be some such power for running graders, 
dippers, elevators^ pumping water, etc. There being but little 
friction to overcome in revolving the tray rack, strong power is 
not needed. 

The inventors claim that because of the rapid and continuous 
currents of air caused by the rotary motion the temperature may 
be raised from fifty to seventy-five degrees higher than it 
could were the trays kept at a standstill. This of course 
means a greatly increased capacity for drying. In regard to 
convenience and mechanism, the machine is as nearly perfect as 
any upon the market. 

The Fleckenstein Evaporator. 

The Fleckenstein is one of the latest evaporators to claim 
attention in Oregon. It was invented by Mr. Adam Fleckenstein 
of Woodlawn. Oregon ; last year was its first season before the 
public and because of the failure of the prune crop in this state 
it could not be thoroughly tested. In the trials made, however, 
it was evident that its merits would rank it among the best of 
our evaporators. 

The Fleckenstein is a most decided departure from any style 
of evaporator now in use in the Northwest. It falls in the 
category of so-called stack or tower driers, devices common in 
the berry and and apple evaporating industry, but not in the 
prune industry. The fundamental principles involved in this 
evaporator are not new, there being several prototypes in the 
East, notably the old Alden, the Williams, and the Automatic, 
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perhaps one or two others. But many of the accessories and 
and details of mechanism are new and are great improvements 
upon similar parts used in other evaporators of this type. This 
is especially tiue of the lifting device. 

The essential principle of a stack evaporator, which provides 
that the trays of fruit be placed in tiers in a shaft, admitting air 
only at the bottom and allowing it to escape only at the top, thus 
forcing hot air directly through the fruit, is a principle directly 
opposite to that involved in any other evaporator described in 
this bulletin. The inventors of all the other devices have sought 
to provide means by which air once touching the fruit could be 
passed out as quickly as possible without touching more fruit. 
It is not to be wondered at then that the splendid reports given 
of this evaporator by horticulturists of unimpeachable standing 
have created no little surprise. 

The method of operating the Fleckenstein, as recommended, 
diflfers very radically from the method generally used in most 
other stack evaporators. The fruit in this case is put in the 
stack, not necessarily but recommended so, at the top, the cool- 
est part, and is finished at the bottom at the warmest part. In 
this the inventor agrees with the great majority of our experienced 
prune producers that evaporation should start at a low tempera- 
ture, but disagrees with most manufacturers of Eastern stack 
evaporators who advocate that the fruit be *' finished'* at the 
coolest part of the evaporator. In fact, Prof. L. H. Bailey* in a 
bulletin on evaporators, in speaking of a certain evaporator says 
its chief disadvantage is, ** that the fruit is ' finished up * or re- 
moved in the hottest part of the stack, instead of being taken 
out at the top which is the coolest part of the stack." I think I 
make no mistake in saying that this is counted an advantage in 
in all the types of evaporators in use in Oregon, and the fact 
that this can be done in the Fleckenstein is considered one of its 
strong points. 

The accompanying cut represents one stack, holding twenty- 
five trays, of the Fleckenstein. An evaporating plant may 
consist of as many of these towers as may be necessary, all to 
be built over one furnace or several at the option of the builder. 

The trays of fruit are handled in the stack as follows: 

♦Bulletin No. loo, Cornell University Expt. Station. 
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The bottom tray rests on four small wheels imbedded in 
the frame- work of the stack ; the front end of the second tray 





rests on the bottom tray and the back end rests on two four inch 
wheels raised about three quarters of an inch above the bottom 
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tray, so that when tlie second tray with those above it are raised 
to a level, whicli is easily done by means of an ingeniously 
arranged lever placed under Xhtt front end of the second tray^ 
the bottom tray is free and may be removed or examined and 
returned to place. If removed, the second tray, aided by the 
two four inch wheels behind slides gently down in the place 
vacated by tray number one. The bottom tray, it will be ob- 
served, is shoved forward an inch or two by the action of the 
wheels behind, upon which the back end of tray number two is 
forced to remain. Trays of fresh fruit are put in at the top. 

One of the supposed requirements of^the evaporator is, that 
it be air tight at all places except at the ventilator at the bottom of 
the stack, where air enters, is heated in the fire chamber, and drawn 
up through the fruit by a strong draught, created mainly by the 
smoke pipe of the funiace entering the ventilating shaft at the 
top of the evaporator. 

Heat may be furnished by a furnace of any style, or by 
steam if desired. The inventor, however, has for a single stack 
or a small plant a furnace that is so simple, cheap, and efficient, 
that I take plea.sure in describing it here. 

The furnace consists of three lengths of common tile pipe 
twenty inches in diameter, encased in sheet-iron which is reduced 
at the back end to the size of a common smoke pipe and to which 
piping is fitted, carried around the air space under the fruit 
chamber once or twice, passed out and up into the ventilating 
shaft over the fruit chamber. It is an easy matter to fit doors, 
grates, and dampers. Mr. Fleckenstein has had such a ur- 
nace in operation in an old box drier on his place for six years. 
It has the merit of being exceedingly cheap, economical as to 
fuel, and the danger from fire is reduced to a minimum. A more 
elaborately constructed furnace is to be recommended for a large 
plant, however. 

A strong point of excellence in this evaporator is its com- 
pactness. Twenty stacks of trays capable of drying 12000 to 
20000 pounds of fresh fruit per twenty-four hours only occupies 
a space of yj^ X 17 feet. The mechanism is extremely simple 
and so the cost of evaporator and building will compare very 
favorably with the cheapest evaportors we have. 

In the test made so far it is claimed that a firgt-rate quality 
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of evaporated Petite prunes can be produced in from eight to ten 
hours, the prunes having a fine ruby color and the clear yellow 
flesh characteristic of a perfectlj'^ evaporated Petite prune. The 
Italian was as well dried in from ten to twelve hours, though it 
is considered best to take at least ten hours for the Petite and 
fourteen for the Italian. 

The Kurtz Evaporator. 

The cut on page 60 gives a view of the Kurtz evaporator, 
an evaporator with a revolving tray -frame somewhat similar to 
the Beck, differing from it in the manner of support of the tray- 
frame, and in not requiring continuous motion. The remarks 
made regarding the merits and demerits of this style of evapo- 
rator under the discussion of the Beck applies with equal force 
to the Kurtz. 

The lower part of the evaporator consists of two circular brick 
walls, forming a furnace and hot air compartment. Above the 
inner circular wall, the tray-frame and apparatus for manipulating 
it are placed. The upper part of the outer wall consists of a 
tight wooden shell. The construction of these walls can easily 
be made out bj^ an examination of the cut. 

Formerly, the tray-frame rested on a track on the circular 
foundation, but it is now suspended from above upon supports 
resting upon the foundation ; the frame is revolved upon roller 
bearings which operate between two tracks the lower of which is 
stationary, and the upper one, to which the frame is fastened, 
rotating upon the rollers. An endless chain passes entirely 
around the machinery and connects with a crank outside of the 
evaporator ; by turning this crank the tray-frame is made to re- 
volve so as to bring each upright section in turn in front of the 
door where fruit is put in and taken out. 

The working theory of the evaporator is as follows : A 
horizontal row of trays of green fruit is put in at the bottom every 
two hours and a similar row of evaporated fruit is taken out at 
the top at the same time. In order to do this it is necessary- to 
lift up each column of trays the space of one tray, hold it there 
by means of a spring dog, put in a tray at the bottom, take out 
one at the top. drop the column and repeat the operation until 
the trays have been changed in all the columns. 

The lifting of the columns is done automatically as the tray- 
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frame turns so that when the the frame stops in front of the door 
the cohimn has been lifted and is ready to receive a tray. This 
is accomplished by means of a bridge to be seen in the cut 
exactly in front of the upper ecige of the door if the door were 
closed. As the tray-frame is revolved, the roller attached to the 



column of trays below rolls over this bridge and lifts the column 
which is then held by a dog which automatically springs out 
and catches it. 

One of the current objections to the Kurtz evaporator has 
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been that the fruit had to be subjected to the greatest heat im- 
mediately upon entering the drying chamber. Mr. Kurtz writes 
me that this year he has improved the tray-frame machinery so 
that green fruit can be put in at the top and the finished product 
taken out at the bottom if so desired. This plan will meet with 
the approval of most of our prune men though a few will contend 
that the old way is the better. One of the merits of the evapo- 
rator is that it can be used either way. 

While in practice it is not generally, so operated, yet the 
manufacturer recommends that the tray -frame be constantly 
rotated by machine power in order to create a greater circulation 
of air. Three or four revolutions per minute may be made and 
it is said that by this means at least one-third more fruit can be 
evaporated — sl matter of much importance when there -are large 
quantities of fruit to dry. The power required to do this work 
need not be very great. 

As in all evaporators the furnace may be built largely accord- 
ing to taste. Mr. Kurtz, however, recommends the one ordinarily 
built with his evaporator ; briefly it may be described as follows : 
The furnace is built in the inner circular part at the bottom of 
the .drying chamber and consists of a simple curving arch through 
which pass small air pipes from the outside, arranged so that all 
air entering th^ drying chamber is thoroughly heated before 
doing so. Mr. Kurtz says that one cord of wood will cure 200 
bushels of green prunes. 

Accessories. 

This chapter may well close with a few words concerning 
the accessories of a good evaporator. The profit in evap- 
orating establishments is often fixed more by the convenience 
of arrangements for handling fruit, and by the skill, care, and 
cleanliness, given by the operator in the various processes, than 
it is by the style of the evaporator. 

In the matter of cleanliness there is a wonderful chance for 
improvement about many of the evaporating plants I have visited 
in Oregon. Where floors are covered with spilled or refu:9e fruit, 
allowed to accumulate from day to day to sour and to be tramped 
under foot, an evaporating establishment becomes a most un- 
pleasant place indeed. Not a little harm is also done by the 
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swarms of flies, bees, and yellow jackets attracted to such places 
and by germs of rots and molds that find a congenial medium 
for propagation. Scrupulous cleanliness is one of the essentials 
of a good establishment. 

But to get back to the matter of the topic. Particular at- 
tention should be given to the accessories of the evaporating 
plant. First of all there should be plenty of room. The building 
should be planned so that there may be a receiving room for the 
green fruit; a working room containing the dipping apparatus or 
pricker, the grader, and the sulphuring chamber; these and all the 
minor apparatus should be upon the first floor. If possible a second 
floor should be built for a sweating room and store-room, and 
also to hold the apparatus for packing the product. It is almost ab- 
solutely necessary to have an unlimited supply of good water. An 
elevator is convenient and will save its cost in a single season. 
Tools and a place for making and mending trays, preparing pack- 
ing boxes, and doing odd jobs of carpentry, is quite necessary. 
It will be found that the evaporating apparatus proper will 
occupy but comparatively a small part of a good plant, and that 
the general outfit will have quite as much to do with the success 
of the establishment. 

In Conclusion: 

To have described in detail all the evaporators and appli- 
ances used in evaporating prunes would have led us far beyond 
the scope of a brief bulletin. Other evaporators than those men- 
tioned, especially some that have gained prominence in the evapo- 
rating industry in the East, well deserve to have been spoken of but 
it was impossible to discuss all, and I have simply tried to give an 
idea of the most prominent types in use in Oregon. Good prunes 
have been produced with all of them and none should be entirely 
condemned from hearsay. One thinking of purchasing an evapo- 
rator should investigate as many styles as possible ; he should 
see them in operation ; talk with the operator ; and always take 
in consideration as to how much success or failure may be due to 
the man using the evaporator. 
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V. Diseases of the Prune. 



E STONE fruits iu Oregon suffer from the attacks of 
mparatively few pests. Curculio, black- knot, and 
own-rot- to any appreciable extent, have not as yet 
made their appearance in our orchards. This immunity may be 
largely ascribed, I think, as far as the fungous diseases are con- 
cerned, to climatic conditions. It is certain at any rate that both 
of the diseases mentioned above have been from time to time 
introduced and yet black-knot connot be found to my knowledge 
in any orchard at present, and the brown-rot is confined to verj^ 
limited areas ; neither has ever manifested a tendency to spread 
with the fearful rapidity and destructiveness characterizing them 
in the East. We have then in this chapter to describe but few 
diseases, the worst of which is : 

Shot-Hole Fungus,— Cy/indrosporium Padi, Karsten. 

This disease is prevalent in all parts of Oregon and is 
troublesome not only on the plum and prune but on the peach 
and cherry. It is the most grievous pest that growers of stone 
fruits in this state have to contend with and the necessity of 
spraying in order to protect prune, peach, and cherry from its 
ravages is now an established fact. 

In the prune orchard it makes its appearance in June or a 
little before the leaves are full size. It first manifests itself on 
the leaves in little purplish or reddish spots, or brownish in tlie 
center and purple at the circumference. These spots enlarge, 
sometimes by coalescing, until they are from a sixteenth to a quar- 
ter of an inch in diameter. As the disease progresses the affected 
spots wither, turn brown, and finally break away and drop 
out of the leaf. The holes thus formed, sometimes a score of 
them being found in a single leaf, gives the foliage the appear- 
ance of having been riddled with shot hence the name, shot-hole 
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fangus. The disease is well sho^ii in Plate IV, Fi^. i , reproduced 
from a photograph. 

Shot-hole fungus oftentimes may tiot attract attention unless 
as happens frequently the foliage drops prematurely; this generalh' 
takes place in August or September, the leaves turning yellow 
before dropping. It is ob\ious that any trouble seriously affecting 
the health of the foliage must be disastrous to the general health 
of the tree and must, in proportion to its seriousness, affect present 
and future crops. Fruitgrowers do not. always realize this and 
the presence of any pest that is not actually killing a tree seems 
to give them but little anxiety. The fact needs to be pressed home 
as forcible as possible that anything that in any way injures the 
foliage, iu the same ratio injures the productiveness and longevity 
of the tree. Shot-hole fungus, because of its universal prevalence 
in Oregon prune orchards, does more damage than all the other 
prune troubles combined, and in the aggregate, yearly causes an 
enormous loss of fruit and a great retardment of our orchards. 

Fortunately the disease is easily controlled. The Oregon 
Station has done but little experimenting in the way of prevent- 
ing the disease, but the treatment recommended by other Stations 
has been given with success in our orchard. The disease has 
been thoroughly studied and for those who desire a more com- 
prehensive knowledge than can be given here, I append at the 
bottom of the page a list of the most prominent reports of investiga- 
tions concerning it. 

Bordeaux mixture is the preventive for the disease. The 
shot-hole fungus appears in midsummer and applications for it must 
be made late in the season. The first spraying should be given 
very soon after the leaves make their appearance, this to be fol- 
lowed by a second and third application, — in a very wet season a 
fourth, at intervals of three weeks. It may sometimes be neces- 
sary to spray when the fruit is nearing maturity, if so, one of the 
clear copper sulphate solutions should be used instead of the 
Bordeaux mixture. 



S. A. Beach, Bulletin 98, N. Y. Ex. Sta.. Rep. N, Y. Ex. Sta. 1893: 688-693. 
D. G. FairchUd, Bull. U. S. Div. Veg. Path. 1894-6: 39-40. 
W. J. Green. Bull. Ohio Ex. Sta. 1891. 11 4: 216. 
Roland Thaxter, Rep. Conn. Sta. 1889: 176, 1890: io2. 
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Brown Rot,— Afon ilia frucligena, Pers. 

In the fall of 1895 ^ number of prunes affected with brown 
rot were sent to the Station . Upon making inquire- it was found 
that in the infested area nearly the whole product of several 
orchards had been destroyed \>y the disease. The writer could 
find no previous notice of its existence in Oregon and assumed 
that it had been but recently introduced. Subsequent inquir}* 
developed pretty conclusively that it has been in Oregon for some 
time but seems to have been dangerous and troublesome only under 
particularly favoring conditions, — —fortunately enough as the 
brown rot as found in most localities is the most serious fungous 
disease with which plum growers are obliged to contend. 

In the East all the stone fruits are attacked by brown rot. 
the disease being especially prevalent in the Middle and South 
Atlantic states. In some seasons in Georgia, brown rot takes a 
third of the peach crop ; in Michigan the aggregate damage done 
to the stone fruits is as great as that done by all other diseases 
combined, if we except peach yellows. A bad feature of the 
disease is that the fruit is often attacked after being picked, as was 
the case with one of the Oregon orchardists who lost fruit year 
before last ; about 60 bushels of prunes ready for the evaporator 
in standing over Sunday were almost entirly destroyed by the rot. 
If it is true that the fungus has been in Oregon for some years 
without becoming more widely distributed there is but little to fear 
from it, but knowing its character elsewhere we need to be watchful. 

The following is a brief description of the disease. Leaves, 
twigs, and fruit, are attacked, but most of the damage is done to 
the fruit. Tl\e rot makes its appearance about the time the prunes 
begin to mature, and the favoring conditions are, warm, moist 
weather, a certain amount ' of moisture being necessary at the 
point of contact of the fungous spore in order that germination 
take place. After germination the fungus enters the cells of the 
fruit and robs them of their contents and cell degeneration, or rot, 
ensues. The affected fruit becomes covered with clusters of asb- 
grey spores which enable one to easily distinguish it from ordinary- 
decay. If the fruit is not harvested it becomes persistent and 
shrivels on the tree, it being no uncommon sight to see the shriv- 
eled fruit hanging on the trees in midwinter. Oftentimes the twigs 
of the trees, especially of the peach, are attacked. The blossoms 
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are also sometimes affected and destroyed. 

The life history of brown rot has been well worked out and 
experiment station literature abounds with references to it, some 
of the prominent notices of it being found in the bulletins cited 
at the bottom of the page. 

The application of Bardeaux mixture which every prune 
grower should make for shot-hole fungus will keep brown rot in 
check though the rot may make, under favorable conditions, its 
appearance later in the season than the shot-hole ; if it does, and 
at a time when the fruit is approaching matiiritA% the weak copper 
sulphate solution should be used or the apimoniacal carbonate of 
copper solution, the formulas for which are found at the end of the 
chapter. With this disease, more than almost any other, prev- 
alence will depend on weather conditions, hence changes in 
temperature and moisture must be closely watched. 

Black- Knot. — Plou^ightia morbosa^ Sacc. 

Black-knot is a common and destructive fungus on stone fruit 
trees in the Kast, and is occasionally found in Oregon though 
here, as yet, it has never l^een plentiful enough to do harm. It, 
therefore, needs but a brief mention in this Bulletin. 

Black-knot, as its name implies, is a blackish swelling on the 
twigs or limbs of the plum and cherry. These swellin;^s are 
caused by a fungus and not by insects as one might be led to be- 
lieve by the presence of the latter in many of the old knots. The 
disease makes its appearance at the beginning of growth in the 
spring when it may be seen as a liglit discoloration, growing 
gradually darker until in June it is purple ; the bark at this time 
seemingly having a thin coating of purplish velvet, cau.sed by the 
j>resence of myriads of spores with the organs bearing them. By 
mid.summer the *' velvet" has disappeared and the swellings are 
jet black. At the beginning of winter, minute, black elevations, 
on the sirfac^ of the knots, indicate the presence of the winter 
spores. They are distributed before spring and new growths are 
propagated from them. The knots are generally from three to 

H. Caritian, Kv. Rept. 188931 — ^6. 

C. McCarthy. Bui. N. C. Kx.Sta^ No. 76: 14. 

T. K. Huniphrcv. Mass. Rept. of Kxpt. Sta: 1890: 213—216. 

L. R. Taft, Bul.'Mich. Expt. Sta. No. 83; 17—18. 

B. D. Halstead. Rept. N. J. Expt. Sta. 1891: 288-260. 

F. I). Chester, Bill. 55, Del. Expt. Sta. 10—12. 
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iiv^ inches long, although additions of new swelfings from year 
to year often make them much longer. 

The treatment generally recommended is to cut out the knots 
as soon a» discovered and destroy them ; of course the earUer in 
the season that this can be done the better in order not to allow a 
crop of spore» to mature< The sprayings recommended for shot- 
hole fungus will tend to keq> l^ck-knot in check should it make 
its appearance. For the benefit of those who may wish to make 
further investigations of the subject the references at the bottom 
of the page are recommended. 

Prune Rust.— y'«r<-/ff/'« pruni. Fem. 

In some parts of Oregon, the foliage and fruit of the prune 
have been seriously affected with a rust. Opportunity has not 
offered so that a study of the disease could be made at the Oregon 
Station, but I take it to be the scune rust that troubles the Califor- 
nia prune growers, a study of which has been made, and the 
results published, by Mr. Newton B. Pierce,* ot the U. S. De- 
partment of Agriculture. 

The rust is known to affect all drupaceous fruits, but does 
most damage to plums and prunes. It is widely distributed, being 
found to some extent wherever members of the plum family are 
found. In some localities the peach suffers greatly from the rav- 
ages of this fungus. Judging from what is said by Mr. Pierce in 
his article, referred to before, the disease is much more virulent in 
California than in Oregon. There, it seems, trees and orchards 
are sometimes almost defoliated and the damage done in the way 
of reducing the aggregate vigor and productiveness of prune, 
peach, and almond orchards, is immense. In Oregon the most 
apparent loss to the prune growers is in the quantity ot the 
current year's fruit, or, sometimes, the fruit itself is attacked, 
the skin assuming a rough, russeted, condition, that greatly 
injures the appearance of the prune, and also makes it difficult 
to evaporate it well. But, as in California, the greatest damage 
is done through the weakening of the vigor and productiveness 
of the tree and the shortening of its life. 

The fungus begins its work early in the season, and may t)e 

E. G. Lodeman, Cornell K^pt. Sta., Bui. 8i, Ithaca, N. Y. 

S. A. Beach, N. Y. Expt. Sta. Bui. 40. 

*Journal of Mycology, Vol. VII, No. 4, pp. 354 — £63. 
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seen soon after the leaves come out in the spring. Yellowish, 
irregular, blotches on the upper surface of the leaves, first indicate 
the presence of the rust. Soon after the spores make their appear- 
ance in brown patches on the under side of the leaf, and if the 
fungus makes a strong growth such portions of the leaf are 
usually entirely destroyed, presenting an area of brown, lifeless, 
seared tissue. In different years, localities, and conditions, the 
appearance of the rust varies somewhat. If the fungus attacks 
the fruit, the parts attacked swell slightly, become light brown 
in color, and of a rough texture. 

The disease will be pretty well kept in check by the sprayings 
of Bordeaux mixture recommended for the shot-hole fungus, but 
in case the rust is particularly troublesome, an added spraying 
earlier in the season would be of value. The spores are borne on 
the underside of the leaf and probably germinate there; therefore 
the under surface should be thoroughly drenched with the spray 
to obtain the best results in spraying. 

Gunnnning of the Prune Tree. 

The prune, in common with all drupaceous fruits in Oregon, 
is much injured by the exudation of gum from the trunk and 
limbs of the tree. The trouble is called gummosis. The writer 
has never seen gumming elsewhere, except as a normal condition 
of the trees of this class, but inquiry shows that it damages 
plums, peaches, and cherries in other localities in the United 
vStates, as parts of California, Colorado, Texas; the South Atlantic 
States and Pennsylvania, and is also troublesome in certain parts 
of Europe. 

Notices of the disease, however, in .scientific literature, are 
short and very fragmentary. In fact none of our experiment 
stations, .so far as the writer can a.scertain, have attempted to 
assign causes for the exces.sive gunnningor to prescribe treatment 
for it. On the other hand, it has frequently received attention in 
the horticultural press, where I find variotis causes a.ssi>j:ned ; 
as, a bacterium, a fungus, frost, sun.scald injuries, c»ver cultiva- 
tion, etc. About as many remedies are prescribed. 

As one of the greatest hinderances to successful prune and 
cherry growing in Oregon, gummosis has fur several years received 
more or less attention at the Oregon Experiment Station. Most 
of the efforts put forth have been along the line of controlling the 
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gumming ancl in tfiis some results worlfiy of rrofe hare be^m 
obtained. During the past year a study of gumiiiosi» from a 
botanical standpoint lia» betfn made with a view of ascertaiuin>c 
the cauHe, and while conditsioiis have not been reached that 
warrant positive statements regarding all phases of the disease^ 
yet enough has \ieen done to warrant the stating of a hypothesi** 
as to the cattse^ and to miggest remedies. 

Gummosis may make its appearance at any time of the year 
if proper weather conditions prevail. It is most prevalent in the 
spring, especially if the growth has started prematurely, or if the 
frees have been injured by frost. Trees frequently gum Ixidly, also, 
in midsummer after a hot wave, or a shower of rain. The first 
indication of the coming of tlie gmuming, is the tigbt^ smooth 
glistening appearance of the outer Ixirk. This is closely followed 
by a swelling of greater or less magnitude, sotiietimes being not 
larger than a dollar^ but oftentiines extending in irregular patches 
the wliole l«n>gth of the trunk of a medium sized tree. After a 
time tlvese swellings burst and gum oozes out, continuing to do 
so for an indefinite period. If the diseased spot l>e cleansed it 
is found that the tissues of the tree have degenerated, and a 
pocket of some extent, according to the length of time the gum 
has been exuding, is di.scovered. 

The gum is the .same mucilaginous substance that exudes 
from the cultivated stone fruits the world over, occurring, however, 
generally as a normal condition, and, perhaps, serving some def- 
inite purpose of life. Its consistency varies considerably, ranging 
from a gelatine-like mass to a thick liquid slime, depending upon 
the period of growth, or, perhaps, primarily upon the amount of 
available water in the plant cells. The gum is insoluble in alco- 
hol, slightly so in water and always swelling up in this mens- 
truum; it is colorless, tasteless, and tran.sparent. Chemically, thi- 
gum is one of the vegetal^le mucilages, and is a mixture composed 
chiefly of bassorin together with arabic acid and its isomer, 
metarabic or cerasic acid. These occur as compounds of calcium, . 
potassium, and magnesium. The elements found in the acids 
are carbon, hydrogen, and oxygen in the proportion represented 
by the general formula, (C,H,oOfi)n. 

The gum is formed by a chemical metamorphosis of the cel- 
lulose composing the cell walls into the mucilage, in consequence 
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wF AvVich it obtains tlie properly of hiiljibing or absorVing^ water 
thus causing the swelling. The consistency of the substance 
depends upou the quantity of water absorbed. This degen- 
'eration of the cell wall may not, as is often tire ca«e^ affect 
the health of the tree, but iv the circumstances under consider- 
ation is always a diseased condition. The degeneration of plant 
tissue to form gum is to be distinguished from the gum — gum- 
ining from vesicles— found in many plants, as the Malvas, Elms/ 
Basswoods and Pines. On tire other hand it is formed much as is 
tlie gum-arabic, tragacanth, and bassorin of commerce. Like 
other secretions, they may under certain circumstances, l>e of use 
to the plants, but they have no value whatever as a means of 
adding to the food store of a plant. It was formerly thought 
that the powerful endosmatic attraction of water in plant cells, 
so necessary for plant growth, could only be brought about if the 
cells contained quant-ties of dissolved substances of the nature of 
gums, sugars, and proteids. This may be the function of the 
gum and would explain its presence in the trees in normal 
quantities. 

As stated before, the most common cause popularly assigned 
for the excessive gumming is bacteria, or other micro-organisms. 
But in attempting to prove that micro-organisms cause the trou- 
ble, only negative results have been obtained ; all things tending 
to show that such organisms appear subsequently and not as the 
cause of the gumming. From the orchardist\s standpoint the 
theory that the disease is the effect of the work of some lower plant 
is even more untenable ; for, gumming does not appear to be con- 
tagious ; it is not. in the least affected by sprays ; all other fun- 
gous diseases are restricted in area in Oregon, but gummosis is 
found in all our orchards ; affected trees often fully recovered 
without treatment of any kind ; moreover, there appear to l)e 
other cau.ses that clearly, and definitely, influence the flow of 
gum, and it is these that we assign asthechief cause of gummosis. 
Injury to the plant cells seems to l^e the chief if not the only 
cause of the gumming. This injury seems to be done by two 
agencies, frost and heat. Hon. J. R. Cardwell,* President of the 
State Board of Horticulture, in the last biennial report of that 
Board, cites definite years and definite cases, dating from 1883 
*Fourth Biennial Report Oregon State Board of Horticulture. 
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in which gunimosis, after late spring frosts, and after conditions 
which greatly favored sunscald, appeared so plentifully that one 
could only assign the coincidences as cause and effect. Mr. Geo. 
Coote, the Assistant Horticulturist at the Station, an old and 
experienced orchardist, has for twent)' years observed the same 
relations between these agencies and gunimosis. Hon. Chas. L. 
Dai ley, Horticultural Commissioner for the Second District of 
Oregon, in a lengthy correspondence, details results of investiga- 
tions and observations from an orchardist's standpoint, extending 
over two years, the results of which have well convinced him 
that gummosis is the effect of frost and sunscald, the former more 
particularly. Reports of this nature frtm prominent practical 
orchardists might be multiplied but these are suflScient. 

Both scientific and practical work, then, lend color to the 
view that gummosis is the result of a degeneration of the tissues 
of the tree brought about by injuries, principally by frost and 
secondly, .sunscald. Of course, whatever affects the general 
health of the tree, as lack of drainage, or over jultivation, would 
make the plant tissues much more easily affected than if perfect 
health prevailed, and it is pos-sible that these may be at times a 
primary cause of the trouble. 

It may seem needless to carr>' the di.scu.ssion of a simple 
matter of injury by frost and sun so far as has been done in thus 
discussing gummosis, but I have treated the subject in detail 
hoping to set at rest the mooted question of what causes gummo- 
sis. It now remains to briefly speak of the proper treatment to 
give an orchard suffering from gummosis. 

The great aim that an orchardi.st seeking to avert gummosis. 
should hkve in view is, to have the wood of his trees fully ma- 
tured and hardened at the end of each season's growth and to 
keep them back from that luxuriance of grow^th, indicated by 
bark-bound trunks and long willowy branches, which seem to be 
present in trees presenting favorable conditions for gumming. 
An orchard may be treated in four ways to secure this condition 
of the wood. 

1st. — It may receive a soil treatment that favors the maturity 
of the wood. Cultivation should be stopped as soon as the trees 
have made a grow^th of from two to three feet and every means 
should then l^e taken to have this growth harden and mature. 
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Tins may be accomplished by in any way restricting the water 
and food supply, as by planting a catch crop of any plant 
having large leaf surface, as crimson clover or buckwheat. 

2d. — The trees may be pruned or rather pinched and so 
hasten the maturity of the wood. A removal of the terminal 
Imds a month before the leaves fall will check growth and a re- 
moval of a few branches bearing the youngest leaves, which 
actively assimilate food, will do the same. 

3d. — ^The slope or exposure of the land may favor maturity 
of wood, a northerly exposure being best. 

4th. — The trees may be protected from sun and frost by 
wrapping with heavy paper, cloth, or straw. This treatment 
has been found effective in numerous cases with both prunes and 
cherries. 

Curl-leaf of the Italian Prune. 

A curious phenomenon is to be observed in relation to the 
Italian prune in the Pacific Northwest. Beginning in midsum- 
mer the leaves begin to curl conduplicately without withering, 
but shriveling somewhat. As the season advances the leaves 
become a yellowish brown and many of them drop. Plate IV, 
Fig. 2 shows the nature of the trouble. 

This curling of the leaves is reported from all parts of the 
Pacific Northwest and practically affects all of the Italian prune 
trees there being but rarely a tree that escapes. As far as I can 
learn all other varieties are exempt. In some orchards the trees 
are almost wholly stripped of their foliage. It goes without say- 
ing, that the damage done is very great, not only to the fruit 
crop of the present year, but to the vigor and longevity of the 
trees. In fact, .should this trouble continue, and every year be as 
serious as last season, and no means be found to check it. the 
. Italian prune must be given up as a standard variety, as trees 
cannot produce good fruit or live long when subjected to such a 
drain of vitality as this curl-leaf entails upon the Italian prune. 

There are several theories as to the cause of the trouble, but 
most of them are mere surmises to be rejected at first glance. 
The commonest belief is that some micro-organism causes the 
curling, but after a careful micro.scopic study, this theory seems 
to me untenable. Moreover the trouble does not act in the 
orchards as if it were caused by a micro-organism ; for instance. 
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it is found in all orchards no matter how isolated or how far re- 
moved from a source of contagion. Some say that only trees 
upon peach roots are attacked, hut I am fiilly convinced that 
those upon plum roots are as badly attacked. The appearance 
of the foliage suggested to many, drouth. But trees are as badly 
affected in Eastern Oregon where orchards are irrigated as upon 
dry soil. While the trouble is greatly augmented by lack of 
drainage, poor cultivation, poverty of soil, and lack ftf pruning, 
yet it is prevalent to some extent when there is a surfeit of the 
opposite of any or all of these conditions, hence any one of them 
cannot be considered as a cause. 

In a lecture given to the students attending the Short Course 
in Horticulture held at the College last winter Mr. M. O. Lowns- 
dale* first made public a theory which seems to many the most 
fitting of any yet enunciated. Briefly, it is, that the trouble 
comes from a physiological or an anatomical defect or weakness 
in theleaf of the Italian prrne under certain conditions, in which 
the contractile powers of the breathing pores of the leaf, or the 
guard cells surrounding the pores, are affected in a way that 
greatly hinders proper transpiration and respiration. Mr. Lowns- 
dale suggests that Bordeaux mixture, by closing up the pores, 
may prevent much of the curling and orchards so treated poming 
under his observation seemed benefitted. 

On my own part, the first surmise, after having given up the 
idea of any extended cause, or of the foliage being preyed upon 
by a micro-organism, was that the trouble might come from a 
weakness in the epidermal system of the leaves though I did not 
associate it to any extent with transpi^-ation and respiration. 
This was suggested to me because the cells in the epidermal sys- 
tem seemed to be the only parts affected ; they, always assuming, 
in the latter stages of the curling and yellowing, a shriveled, 
corky, appearance. Upon a comparative examination it was 
found that these cells in the Italian leaves were much larger, 
seemingly having a more delicate cell wall structure, and differing 
in general from similar cells in other varieties much more than 
cells in other varieties differ among themselves. 

The first appearance of the trouble last season was immedi- 
ately after a very hot wave in July. The .second bad attack 

*See Short Course Lectures, Oregon .\gricultural College, 1897, 
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came after a hot wave in September. These hot waves extended 
pretty well over the whole Northwest. The fact that heat is the 
011I3' wn variable factor that con Id possibly have to do with the 
trouble, lends much color to the view that heat, m connection 
with the weakness in the structure of the leaf of the Italian, 
as stated above, may be the cause. I oiFer this theory only as a 
hypothesis, hoping that another season may brin>? forth definite 
conclusions as to what the trouble really is, and, if any, the 
remedies for it. 

Formulas for Fungicides. 

I shall recommend but three formulas for fungicides. l)e- 
lieving these three sufficient for all practical purposes. Bordeaux 
mixture is the favorite fungicide ; the following are directions 
for making it : 

BORDKAUX MIXTURE. 

Copper sulphate 6 pouiid.s. 

Lime (unslakeii) : 5 

Water 45 gallons. 

Palveriz- the copper sulphite ; place it in a coarse .sack and 
hang it in a quarter of the water to dissolve. Slowly slake the 
lime adding water only as fast as it is taken up ; dilute until the 
lime-water is of the consistency of milk or cream, and then 
strain through a sieve or a piece of burlap into the barrel con- 
taining the copper sulphate solution. When ready for use dilute 
^o 45 gallons. The principal object in adding the lime is to 
neutralize the acid copper sulphate If sufficient lime is not 
added the foliage will l)e injured. Therefore, ahi'ays test as fol- 
lows: Dissolve ten cents worth of ferro-cyanide of potassium in 
a small bottle cf water. Add a few drops of this solution to the 
Bordeaux mixture and it a brownish discoloration appears in 
the water where the drops fell, add lime until such discoloration 
does not appear. A little surplus of lime is always desirable. 

The strength of Bordeaux mixture can be much reduced and 
yet be efficient in some cases. For the third and fourth applica- 
tions 60 gallons of water may l)e used instead of 45. No fears 
of burning the foliage need be entertained if the lime is fre.sh, of 
proper amount, and carefully slaked. When ne;fded, Paris 
green can be u.sed as an insecticidv* with the Bordeaux, thus sav- 
ing an extra spraying. Some Oregon growers recommend a 
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greater quantity of lime, thiis addii: 
the mixture. Four pounds of mo! 
will be perhaps more effective in ms 
the added quantity of lime. 

NVhen a large orchard is to 1 
should be made as follows : Dissol 
phate in 40 gallons of water. Sla 
in a box. When to be used add tli 
copper sulphate solution. A suffi( 
no change in color is produced by 
with 10 times as much water. 

COPPER SULPHATK FOR 

Copper sulphate 

Water 

The above is a cheap, simple 
spring spray. Its effect on the funj 
though the mixture is not .so lasting 
never be applied to any plant then \ 

COPPER SIII.PHATE SOLUTION 



Copper sulphate. 
Water 



This is to be used when fruity 
period, when Bordeaux mixture 
spray takes the place of the copper 
lielieve, preferable to it. It is too st 
plants. For peaches there should 
pound of copper sulphate. 
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THE FRUIT SOILS OF OREGON. 

G. W. Shaw, A. M., Chemist. 




^ITHIN THE limits of this article it is out of 

Sthe question to publish a detailed description 
^. of the soils of Oregon. Nor indeed has a very 
exhaustive study been made, hence in some cases 
it would preclude the possibility of very accurate ^generalizations. 
Still the question of soils is such a vital one to the horticulturist 
that he should be made acquainted with any facts, favorable or 
unfavorable, that are likely to affect the horticultural interests 
of the state. 

Owing to the topography and climatic c(mditions of the 
state, sharp contrasts in agricultural possibilities are forced upon 
us. The Cascade range, 150 miles from the coast, divides the 
state into two parts, differing from each other so much in climate 
as to render the terms arid and humid strictly applicable respec- 
tively to the eastern and western parts of the state. Tiie western 
area of this grand natural division is subdivided by the Coast 
range, between which and the Cascade lies the Willamette valley. 
While under the term humid area, we must include the entire 
western part of the state, yet the geological formations of the 
southern part of this area are so different from those of the 
Willamette valley as to give rise to an entirely different character 
of soils, and render it . necessary to give them a place by them- 
selves. Hence the retention of the term "Southern Oregon," 
as popularly used, to denote that iK>rtion of the western or humid 
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area south of Lane ciuiity, is very apt for our present p.irpasx*. 
The area east of the Cascade range is so radically different from 
the humid area of the western part of the state as to bring about 
distinctly' difterent soil conditions, but not different from those of 
other parts of the world haviiig a scanty rainfall. It is in this 
sense of limited rainfall that the term arid is used. It does not 
ifi the least imply that the lands are not of equal value with 
those of the humid area. Indeed, it is true that this same *'arid** 
.soil, is from natural causes, likely to be the very richest in plant 
food. 

With these few remarks as to the natural divisions of the 
state, I proceed to discuss .some of the more prominent features 
of the soils as they appear from an examination of a considerable 
number of samples. 

In the following pages only those elements which are of chief 
importance in having often to be replaced in the shape of com- 
mercial fertilizers, will be considered, viz., lime, potash, phosr- 
phoric acid and nitrogen. Just what constitutes a suflficiency of 
the.se materials for successfully growing a crop will differ some- 
what with the nature of the crop, and very largely with the physical 
condition of the soil. Prof. Hilgard. than whom no one is more 
competent to judge, gives the following as to the minimum 
percentages for a thrifty growth of green crops : 

" Limb. — o.io per cent in the highest sandy soil ; o 25 per cent in clay 
loams ; 0.30 per cent in heavy clay soils, and it may rise with advantage to 
one or two per cent. 

*' Phosphoric acid. — In sandy loams, 0.20 per cent when acconipanie«I 
by a goo<l supply of lime. The maximum found in the best Mississippi 
table lands was 0.25 per cent ; in the best bottcMU land of the same region. 
0.30. His investigations in connection with the Northern Pacific survey 
also showed that this ingredient was more abundant in the soils of Oregon 
and Washington than irt the soils of California.'^ In the basaltic soils it 
may even run as high as .30 or more. 

•' Potash. — The potash percentage of heavy clay upland soil and clay 
loams ranges from about 0.8 to 0.5 per cent ; lighter loams from 0.45 to 0.30; 
sandv loams below 0.30 and sandy loams of great depth may fall l>elow o.io 
consistent with good productiveness and durability. Virgin soils with a 
less percentage than .09 he finds deficient." 

The same author says in another article that **no virgin 

soil having .50 i>er cent, or over of pota.sh will wear out first on 

that side of the store of plant food ; and much less will suffice 

in the pre.sence of much lime and humus " 

** Humus. — This is of great interest to us since it is the storehou.<)e of 

*Cal. Expt. Station Report 1888. 
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the nitrogen Siopply and its determination serves fts a measure of the uitro*- 
^en. In oak uplands of the cotton states the ranjje is usually between .70 
and .80 per cent; in the jjoorer sandy soils from .40 to .50 per cent; in 
l)lack calcareous 1.2 to i.Ho per cent. In Western Oregon it is not unconi^ 
mon to find 3 and even 6 per cent." 

It is not our purpose to discui^s at this time individual soils 
except so far as they serve the purpose of illustration, but rather 
to discuss general soil propositions and to poin^ out some of the 
differences existing in the typical soil areas. As a basis for dis- 
cussion, below will be found a table showing the average compo- 
sition of the Willamette valley soils, made up from 42 analyscxS^ 
and in parallel columns will be found the average composition of 
California soils, and of the humid region farther east. When 
studied in the light of the preceding principles of interpretation 
much information may be gleaned. 

TABLE I. 
ANALYSIS OF FINE KARTH. ? ? «ll "Z^^ 

_ :^ < < 

Insoluble Matter 65.18 84.03 67.88 

Soluble Sihca 5.02 4.21 8.96 

Potash (K/)) 23 .22 94 

Soda tNa^O).. 18 .09 | .28 

Lime (CaO) 83 .U I 1.08 

Magnesia (MgO) 76 .23 ] 1.49 

Manganese (Mn,0,) .08 .13 ' .06 

Iron (Fe,0:,) ) 16 -*< •; 11 I i«; oi 

Alumina (Al,0,> i ^^"^ ^'^^ ' '^.02 

Sulphuric Acid (SOs^ .03 .05 1 .05 

Phosphoric Acid (P-A.) 21 .11 , .08 

Water and Organic Matter 10.77 3.64 4.40 

Total 99.77 100.19 100.05 

Humus 1.63 T.5ot ' .75 

Turning attention at first to the lime content, we find it to 
be .83 per cent, a somewhat higher figure than that given as 
probable from data at hand four years sl^o. Basing our judg- 
ment on the principles previously laid down, the valley soils as 
a rule could not be considered deficient in this itigredient, the 
figures in many text-books notwithstanding. It is popularly 

*" Relation of Soil to Climate," Ililgard. tProm limited data. 
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supposed that the valley soils are deficient in this ingredient, 
hence I feel that on account of this widespread idea, and its great 
importance to the horticultural interests, the matter demands n 
careful consideration. I am at a loss to understand the general 
acceptance of this idea, unless it 1^, first, that no considerable 
deposits of lime occur within this area, second, that the older 
text-books have placed the limits for a calcareous soil altogether 
too high (from 4 to 20 per cent), as shown in more recent experi- 
ments, third, that poor results are often obtained with clover 
which is known to be a lime-using plant. However it may have 
sprung up // is a fallacy, at least .so far as the Iwttom lands are 
concerned. Waiving the fifst possible cAuse of this notion as 
indicating nothing on the negative side of the lime question, as 
there are other compounds which may give rise to lime in soils, 
we come to the text-book statement concerning a calcareous soil. 
It is admitted that the soils are not markedly calcareous, yet 
"very much smaller percentages suffice to do all that lime can 
do : in very sandy soils less than two-tenths of one per cent 
inipart the calcareous character to vegetation ; in very heavy 
clay soil, from one-half to three-fourths of one per cent is neces- 
.sary for the same purpose. But any further addition of lime to 
such soils changes the character of the vegetation no further, 
unless pushed to the extent of modifying materially its physical 
condition.*'* It is admitted as tiue that poor results with clover 
are often obtained, but that this is due rather to the present 
physical condition of the soil than to any inherent deficiency has 
been amply proven by results obtained at the Station, and also 
by those farmers 2vho have solved the problem of a proper physical 
co7idition for the cfop. At the present time lack of draitiage lies 
at the root of the difficulty with this and many other crops in 
the Willamette valley. The presence of lime is well .shown in 
the trouble .so often experienced with the drain tile made in the 
vallej*. The tile are often found to blister and crack, which 
under the condition may be easily explained from slaking of the 
quicklime formed in the burning of the calcareous clay. The 
.soils of the Willamette valley seem to be moderately supplied 
with lime, but carry a much less amount than either the soils of 
Southern or Eastern Oregon, the former on account of geological 

"Soil Studies and Soil Maps," (Hilgard) in Overland Monthly. 

Digitized by VjOOQIC 



^ 



reasons, and the latter on account of climatic conditions. That 
these soils should be fairly well supplied with lime would be 
expected from a priori reasons on account of the basaltic origin 
a large part of them. The lime in the valley soils is not alto- 
gether in the form of a carbonate, indeed it is rare that sufficient 
•carbonate is present to cause evident effervescence with acid, but 
even a casual examination shows a very common occurence of 
easily decomposable zeolites, from which, by weathering, the lime 
may be constantly supplied. The decomposition of such rocks 
as those mentioned above would naturally produce soils rich in 
lime and poor in potash. Referring now to the minimum per 
cent of potash for a strong clay loam we find it ought to carry 
at least .30 per cent, to be consistent with good productiveness 
and durability, but in referring to the average content of the 
valley soils we find but ,23 percent, an amount much smaller 
than could be desired. But this is as consonant with our premise 
that such soils are likely to be low in potash as is the high lime 
content. It is altogether probable, however, that the potash, of 
these soils is of a high general availability^ on account of the 
widespread disintegration of basaltic rock and zeolites. It is a 
well known action of lime to render available potash compounds 
otherwise inert. Just here, methinks, is, in a measure at least, 
the explanation of the wonderful fertility of the Northwest soils, 
but long continued draughts on the side of potash, as will be 
made by prune culture, is likely to rapidly deplete the soils of 
this ingredient. Knowing this about the potash content of our 
soils is it not reasonable to assume that this fact has something to 
do with tlie lack of thrift of old apple orchards as well as a lack 
of flavor in the fruit? For it is a fact well known to science that 
when potash is deficient in soils plants suffer greatly in their 
woody portions, which is likely to render them susceptible to 
attacks of fungous diseases, and in the fleshy part of the fruit, 
hindering the fonnation of starch and its conversion into sugar. 
Taken altogether, then, this question of the relation of potash 
supply to the health and thrift of our prune orchards, which 
remove large amounts of this ingredient, is a most important 
and interesting one, and will demand careful study on the part 
of the Station. In the light of the present indications it is altogether 
likely that 7vhen the valley soils ''gircout'* it will be first on the 
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siide of potash, and that in not a few instances could it be \\*i^i\ to 
advantage now. 

Analysis shows the phosphoric acid content to be about .21 
per cent, which is all that could l>e desired, yes, even abundant. 
It is not at all likely that this will be demanded tor many years 
to come, and this will l^e particularly true of the hill lands. 
This hcaiy per cent 0/ phosphoric acid in our soils, together with the 
probably high general availability of what potash does exist, will 
go a long ways toivard explaining the long continued produxtiveness 
of the Northwest soils, when solved to grain But when the con- 
ditions are so changed as to bring the draught very heavily on the 
side of potash, as tcill be done in pnuie culture, if we may judge 
from the chemical Jiature of the soils, it is not at all probable that 
anything like these lasting qua Iti ties icill be shown. 

The humus content of the soils— a fair measure of nitrogen — 
is excellent, 1.63 per cent, and largiely exceeds that of California, 
.75 per cent, in whose soils the potash content is high. With 
proper care in the treatment of our soils it will be a long time 
before high-priced nitrogenous manures will have to be resorted 
to. It is not at all uncommon to find soils showing 2.5 per cent, 
and in rare cases even more. 

I am now to speak briefly of the classes of soils, but limit 
it to those most prominent, for to undertake a consideration of 
the varieties due to local causes would demand much more data 
than is at our command. 

In general in the bottom lauds of the Willamette valley the 
soils have a tendency tow^ard clay loams, witli clay sub.soils 
forming a hard-pan at varying depths. There are apparently two 
classes of these soils, one a dark loam, and the other more prop- 
erly described as a gray loam, running into the so-called •* white 
lands.'* These are really of about the .same chemical nature, 
and probably represent only difl>?rent stages of drainage capacit}, 
which has brought about subsequent difference in their composi- 
tion. Even the so much despised 'white land," when properly 
drained, rapidly takes on the appearance of the other soils both 
as to color and texture, the better drainage of the darket soils, 
excepting the adol>e, allowing more perfect humification, and 
preventing the loss of much valuable plant food. These loams 
are rich in phosphoric acid, and humus, well supplied with lime, but 
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weak in potash. Below will be found their average composition. 

Analysis of Pine Earth. (Bottom Lands.) 

Insoluble matter 64.72 

Soluble Silica 4«39 

Potash (K,0) 24 

Soda tNa,0) 18 

Ume (CaO) 83 

Magnesia ^MgO) 81 

Manganese (Mn^O^) 08 

Iron (Fe,0,) \ 

Alumina iAljO^) f '^^ 

Sulfuric acid (SO,) 03 

Phosphoric acid (PaOJ 19 

Water and Organic matter io.57 

Total 99.19 

Humus 1.69 

On account of the greater depth and lime supply of these 
soils they are perhaps the better prune soils, but the red hill soils 
of siifficient depth may equal them in potash and humus content, 
and surpass them in phosphoric acid, but it is not probable that 
the potash of the hills lands is as available. These red hill lands 
are nearly always better drained, and unless careful attention is 
paid to drainage of the bottom lands, they may well be chosen iti 
preference to the latter. No better soil could be desired physically 
than that upon which the Belfontaine Prune Co. 's orchard is 
located, an analysis of which is here given. Physically it does 
not differ materially from the average of these lands. 

Analysis of Fine Earth. (No. 411. < 

Insoluble matter 65.74 

Soluble Silica 4.94 

Potash (K,0) 21 

Soda (Na^O) 40 

Lime (CaO) 46 

Magnesia (MgO^ 05 

Manganese (Mn,,OJ ^, 01 

Iron(Fe.Ai) \ ,2^0 

Alumina iALO,^ S ^^ 

Sulfuric acid (SO;,) 02 

Phosphoric acid 1P2O5) 34 

Water and Organic matter 14,82 

Total 99.55 

Humus 5.96 

There are nxany prune orchards now on bottom land that 
will be short-lived unless attention is soon given to draining them. 
Wretchedly bad drainage is the most common fault of prune 
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orchards in the valley, eitlier from igitorance concerning <&^ 

ftfecessity of this all important matter^ or from a ** penny wise and 

pound foolish "' poHcy of large acreage instead of a well prepared 

9oil. Thi» matter of drainage demands the attention of all horti- 

culturists^ 

The folio wiitg 3bovr» the average composition of the red 

tands t 

Aitatysfe of Firve Earth. {Red Land9.> 

Insoluble matter.,.,. — 63.43. 

Soluble Silica 7.76 

Potash ^KaO),..,., 27 

: Soda (Na^O) .59 

Maj^esia iMgO) ^ 62 

Mauganese 'Mn^O,? ^..,* 01 

Iron(Fe,03) | , 

Alumina (Al^) f ^ 

Sulfuric acid (SO5) « .01 

Phosphoric acid (P^Oj) 29 

Water and Organic matter........ ....11.89 

Total 99.33 

Htfmif» — 1.34 

To summarize the matter of valley fruit .soiLs, the bottom 
lainds oflfer, as a rule, the following advantages over the hill lands : 

1st, Greater accessibility. 

2d, Greater depth. 

3d, Greater lime content. 

4th, Probably a greater availability o( potash. 

As an offset the following advantages are offered ba' the hill 
soils : 

1st, Better drainage, and therefore a more friable soil. 

2d, Better supply of phosphoric acid. 

In other respects there appears to be little to choose l>etweeii 
them chemically. 

Southern Oregon Soils. 

There are two prominent valle\'^s included in this area within 
which prunes are grown to a greater or less extent, the Rogue 
and the Umpqua river valleys. On account of the limited 
amount of work done upon the soils of this area it is not po.ssible 
to present data with so much certainty as in the case of Willam- 
ette valley soils. 

The characteristic soil of the southern area seems to l>e a 
reddish clay, which terminates in the high plateaus. The 
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characteristic dark loams, resulting from the decomposition of 

carbonaceous slates, occur in abundance throughout the valleys. 

Granite soils are also a common feature of the Rogue river valley. 

From analyses that have l^een made it appears that the soils 

of Southern Oregon in general carry considerably mofe lime than 

do the soils of the Willamette valley — it least twice as much — the 

average so far stands 2.22 per cent for the former against .83 per 

cent for the latter. Such a condition we would expect to find 

from geological reasons, this section having been the area of 

fringing and barrier reef lime deposits in the early geological 

history of Oregon. The lime is most frequently present as a 

carbonate. The approximate average composition of the soils is 

as follows : 

Analysis of Pine Earth. (Southern Orearon.) 

Insoluble matter 62.45 

Soluble vSilica 8.74 

Potash (K,0) 34 

Soda (Na^O) 21 

Lime (CaO) 3.22 

Magnesia (MgO) 80 

Manganese (Mn,04) 25 

Iron (FeA^ '\ ,e „ 

Alumina (AlsO,^ : ^'^ 

Sulfuric acid (SOs) 01 

Phosphoric acid (P^Os) 13 

Water and Organic matter 9.52 

Total 100.02 

Humus 2.25 

It is safe to say that the soils are stronger than the Willam- 
ette valley soils, not only in lime, but also in potash, but weaker 
in phosphor ic acid. It is not likely that these soils will first wear 
out on the side of potash, but rather on the side of phosphoric acid. 
In this respect they approach the California soils as will be seen 
upon examination of the table given on page 78, although richer 
in phosphoric acid. The humus content of the soils of Southern 
Oregon thus far examined has been considerably higher than in 
the Willamette valley. We are not prepared to offer an explana- 
tion of this fact at present, although it may be due to the long 
continued wheat crops grown on the latter soilS) and the open 
culture thus necessitated. 

Taken all in all the most lasting soils for the prune in Western 
Oregon will doubtless be found in the dark loams of the Umpqua 
valley. These are fairly represented by the following analyses : 
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Umpqua Vaffey Soi\a^ 

ANALYSIS. No. 612. NV 613. (Sub-soif. I 

Coarse Material 93.00 90.00 

Fine Earth..,..,. 7.00 • 10.00 

ANALYSIS OF mXK K.\RTH. 

Insoluble matter. , 64.84 66.05 

Soluble Silica ;. 5.57 S.33 

Potash (KjO) 35 .21 

Soda fNa^O) 26 .13 

Lime (CaO) 2.32 5.15 

Magnesia (MgO) 83 .72 

Manganese ^MngO,) Trace Trace 

Iron(FeA) I ,. .- ,278 

Alumina (Al AM ''^•" '^'^ 

Sulfuric acid (SOa) 

Phosphoric acid (P2O5) 04 .14 

Water and Organic matter 9.52 7.05 

Total..*, 100.58 10054 

Humus 3.55 .11 

The red soils of the foot-hills of the southern area are likely, 
from their origin, to be quite variable in their composition, which 
will, perhaps, account for the ill esteem they have acquired- 
Before orchards are placed on these soils there should be a very 
thorough investigation of their lasting qualities. T^er granite 
soils are proverbially short-lived. They usually carry a high per 
cent ot potash, but are sure to be very variable. While ordiards 
are likely to do well on these soils for a time, they will not be 
found durable for prune culture. 

I have been asked several times as to the '* adobe '* soils of 
Sjuthern Oregon and have replied, and do reply now, as follows, 
and it is as true of the Willamette valW as of Southern Oregon : 

There are two classes of soil that commonly pass under the 
term "adobe" in each of these sections— one a soil sour on account 
of an excessive amount of organic matter, and consequently after 
neutralizing the acidity by applications of lime this soil is as 
easily handled as most others. The soil is well supplied with 
plant food and is likely to be durable. The other passing 
under this name is an intensely tenacious black soil, rich in 
organic matter and usually in other plant food, being weakest in 
potash. On the following page an analysis is presented. 
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Adobe Soil No. 454. 

Coarse Material > .6 ni. in 32.79 

Fine Earth 67.21 

Capacity for water 46.CXJ 

ANALYSIS OK FINE K.\RTH. 

Insoluble matter 52.68 

Soluble vSilica 6.85 

Potash (K.,0) 19 

^oda' (Na.^O) 09 

JJme (CaO) 65 ' 

Magnesia (MgO) 46 

'Manganese (Mn..O|) 23 

Alumina (Al,0:,)t '^-5^ 

Sulfuric acid (SO.,) 04 

Phosphoric acid iPjOs) 13 

Water and Organic matter 13.60 

Hygroscopic Moisture 6.62 

Total 100.00 

Humus 5.59 

// is impossible to treat this satisfactorily except by tile drainage. 
When so drained it forms a most excellent soil for fcuit and other 
crops. In its present condition it is not at all suited to fruit, 
although pears, and possibly some varieties of apples, might be 
placed upon it, after it has once been well cultivated, if kept in 
excellent tilth for an inch or so. The first cultivation, however, 
is difficult to secure for it must be made at exactly the right time. 
Mulching would be beneficial to prevent rapid surface evaporation 
which causes compacting and cracking. Straw could be utilized to 
good purpose in mulching this land. No permanent remedy can 
be expected except by vnder-draining. 

Soils of Eastern Oreg:on. 

The appearance of the soils in Eastern Oregon is altogether 
different from those of the western part of the state. By far the 
larger part is of a gray, ashy appearance, darkening much on 
being wet. One coming from the darker .soils of the Eastern 
States would be unfavorably impre.ssed, but experience teaches 
that these soils are abundantly supplied with plant food, and 
analysis shows that they are probably the most fertile soils of the 
state. The wonderful fertility of these soils is shown in their 
enormous yield of crops from year to year. The soil is exceed- 
ingly deep in most localities, and of such a texture as to be easily 
worked. 

The difference in composition l>etween the .soil of Eastern 
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aiid of Western Oregon is well shown by the following table, giv- 
ing averages of a considerable number of analyses. 
Analyses of Fine Earth. 

Willametle Valley. UHstern Ore^^:©!!. 

Insoluble matter 65.18 6659 

Soluble Silica 5.02 13.12 

Potash (K.p» 23 .43 

Soda (Na.rO) 18 .22 

Lime iCa'O) 83 ' 1.22 

Magnesia (MgO). 79 .75 

Manganese (Mnp^) 08 .10 

Iron iFCiOs' / ,^ .. ,,^^0 

Alumina (A1.A) ^ '. ^'^^ '^'^ 

Sulfuric acid (SO.,) 03 .04 

Phosphoric acid il\0;,) 21 .14 

Water and Organic matter io.77 6.21 

Total 99.77 99.51 

Humus 1.63 1.44 

Comparing the soils of the arid with the humid areas along the 
lines of so-called critical elements, it will be noted that the two 
sections differ markedly in lime content — f/ie Eastern Oregon soils 
carrying tmuh more lime than those of the humid or ivestern area. 
There is one feature that differs materially so far as observed, viz., 
that there appears to be fio great difference betweeyi the lime content 
of the uplands and the loudands of the arid area. This conforms 
with conditions pointed out by Prof. Hilgard, of California, 
that all arid soils are naturally caltareo?is .^ The converse of this, 
however, is by no means true, for there may be local causes which 
will very materially alter the conditions. We have an illustration 
of this in the southern area of the humid region, where the lime 
supply suspasses that of the arid area. (See page 78.) 

The potash supply of the Eastern Oregon soils is also superior 
to that of the humid area, standing .43 per cent against .23 per 
cent. In view of this abundant supply // is not at all likely that 
these soils will wear out on the side of potash. The greater 
abundance of potash in these soils is augmented much by being 
in a very soluble form thus rendering it even more available than 
that in the soils of the Willamette valley. The phosphoric acid 
supply of the humid area, however, is superior being .21 per 
cent against .14 per cent for the Eastern Oregon .soils. This is 
doubtless the weakest point in the soils of the arid area of the 
Northwest. 

*Report of California Station, 1892-1893. 
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The humus percentage is excellent, although, as might be 
expected from climatic reasons, not as high as in the Willamette 
valley, but recent experiments indicate, that the humus of the arid 
regions carries muck more nitrogen than do those of humid areas in 
the ratio of j to iJ^ If in future experiments this proves to be 
true in our state, as without doubt it will, it means that while the 
humus per cent is lower the actual nitrogen content is higher in 
the Eastern Oregon soils than in those of the western area. Sum- 
marizing the lime, potash, and phosphoric acid of the three great 
areas we find it as follows : 

TABLE II. 

Willamette Southern Eastern 

Valley. Oregon, Orejfon. 

Lime^CaO) .83 a.22 1.22 

Potash (K,0) .23 .34 .43 

Phosphoric ^cid (P.2O J .21 .13 .14 

The climate has much to do with these differences, although 
the abundance of lime in the southern area is mainly due to geo- 
logical reasons as mentioned before. The difference in rainfall, 
forming the basis of our classification into humid and arid areas, 
is admirably set forth in an article by Mr. B. S. Pague, so long at 
at the head of the Weather Bureau in this state.t 

**The air, ladened with moisture, passes from off the ocean, and meets 
its first obstruction, the Coast Range of mountains, on which and to the 
westward to the ocean the moisture is condensed and falls in the form of 
rain. * ♦ ♦ « Xhe moisture which is not precipitated on and 
to the west of the Coast Range is carried across the Coast Range and dis- 
tributed through what is locally called the Willamette, Umpqua, and Ro^ue 
River Valleys extending from the Columbia River to the California line. 
These are the interior valleys ; and in them the moisture decreases from the 
north to the south, the average rainfall at Portland, in the north, being 49 
inches annually, while at Ashland, on the south, it is but 21 inches annually. 
The moisture-laden winds, continuing on their eastern course, pass over the 
Cascade Mountains; and having deposited a large proportion of their 
moisture already, but little remains for the vast area east of the Cascade 
Mountains, termed Eastern Oregon. This section of the State has an 
elevation south of the Columbia Valley of from two to six thousand feet, 
and has an average annual rainfall of from 10 to 15 inches. In the Colum- 
bia River Valley the annual rainfall varies from 14 to 20 inches. This brief 
resume shows a decline in the amount of precipitation front the west to the 
east. '* 

Thus it is seen that there is a difference of from 20 to 30 inches 
in the annual rainfall of the two sections. This difference in rain- 
fall and the lower level of the bottom water, ot countfy draifiagc, ex- 
♦California Station Report , 1892-9^. fR^^iiJ^cs of Oregon. 
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plains the accumulation of lime, potash^ and other soluble compounds 
in the soil of the eastern area In not a few instances have these 
accumulated to such an extent that the salts appear on the surface 
in the dry season as alkali. In a later bulletin it is intended to 
discuss this more at length, but inasmuch as in a few instances 
orchards have been placed on these soils they demand a passing- 
notice. It is well to state here that the material composing 
alkali is no different than that being formed constantly ever^'where, 
and that its appearance on the surface is simply due to the fact 
that the rainfall is insufficient to carry these soluble salts into the 
country drainage, but from year to year they are periodically 
washed into the soil to the depth of a few feet only to rise again 
with the evaporation of the water at the surface. Hence it is seen 
that the deeper the water penetrates — provided only it does not 
reach the country drainage — and the greater the evaporation, the 
more salts will there be brought to the surface to appear as alkali. 
The depth to which the water of precipitation penetrates in most 
cases is marked in most by the existence of a hardpan at varying 
depths. This hardpan has invariably been formed by the cement- 
ing action of the lime upon the diffused clay carried down by the 
storm water. These basins are always found underlying bad 
alkali spots and be/ore any pertnanent cure can be effected the im- 
pervious layer must be destroyed, othentdse, whatever may be done 
will be but a mere makeshift. 

It is well known to those who live in regions where alkali 
prevails that there are two kinds, viz., the white and the black 
varieties. Of these tbe former is by far the least injurious on 
account of its comparative neutrality. The main ingredient of 
the white variety is sulfate of soda, which, not having the power 
to dissolve the organic matter of the soil, remains white. It is 
comparatively harmless, and unless it has accumulated in exces- 
sive amounts is easily managed. The most permanent remedy will 
be under-draining the land with tile and then thoroughly washing 
out the salt. This is the best as well as the most expensive means 
of removing the difficulty. There are other cheaper and less 
expensive remedies such as digging open ditches lower than the 
level of the surface of the land to be treated, running these drains 
into the nearest natural outlet. Then by flooding these lands, 
not allowing the water to stand long enough to soak into the soil 
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and thus carry with it the dissolved salts, most of the alkali that 
has collected on top can be removed. This treatmertt repeated a 
few times and followed by thorough and deep cultivation will be 
all that is required. In many cases, where the white salt has not 
accumulated in too great quantities, deep and thorough cultiva- 
tion will b2 all that is needed. Such frequent and deep tillage 
keeps the ground in good tilth, and prevents the rapid surface 
evaporation. It also mixes the top, which is likely to be the 
strongest, with the soil lower down, and therefore dilutes the 
salt. It would be far better to avoid these soils for fruit unless 
they are permanently cured by under-drainage, devoting them to 
other crops which can be used to advantage. 

The black variety of alkali is far more difficult to deal with 
on account of its ability to dissolve the organic matter, humus, of 
the soil. In times of drought these spots are marked by a series 
of black rings left about the margins of the dried up pools. The 
active alkaline ingredient of these soils is sodium carbonate, com- 
monly called sal soda, the corrosive action of which is well known 
to housekeepers. When water is available, chemical remedies, 
coupled with those given above, may be successfully employed. 
By means of gypsum applied at the rate of 50t^ lbs. per acre, the 
black form will be changed to the white, which may then be 
given the above treatment. Gypsum is the only practical antidote 
for black alkali. It should be sowed broad-cast, and well har- 
rowed in. 

Certain crops also have the power to remove a considerable 
amount of alkali from the soil if grown for several years in suc- 
cession. Among these are beets carrots, turnips, and any crop 
which will shade X\\d ground thereby lessening the amount of 
surface evaporation. 

These alkali soils are the very richest in the state, a number 
of the compounds com] osing the alkali being recognized as of 
direct value as fertilizers, as .sulfate of potash, phosphate of soda, 
nitrate of soda, chlorid of soda, and carbonate of ammonia, 
which occur together with the sulfate of soda, and carbonate ot 
soda mentioned above. Thus it will be seen th^t from the very 
nature of the case these soils are bound to be very lasting, and 
in many instances will well repay for the trouble required to 
recover them. 
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THE COMPOSITION OF OREGON PRUNES. 

By G. W. Shaw, A. M. 



UTSIDE OF the state of Califoniia but little system- 

ati investigation of the chemistry of fruit has been 

undertaken in the United States, and if grapes and 

wine be excepted, but a limited amount of work has 

been done there. Quite extensiv.e plans had been formulated 

for studying undried prunes the past season, but the conditions 

which prevailed rendered it impossible to prosecute the plan in 

full. It is intended that these investigations shall be a part of 

the continuous work of the Station, and to study not only the 

composition of prunes and other fruit, but also the draught of 

the various fruits on the soil. It must be bonie in mind that 

such work is extremely intricate, and requires a large amount of 

time and labor, hence amid the multitudinous duties pressing in 

other directions, prdgress is necessarily slow. 

The prune has been selected for the first work since at the 
present time it is demanding a large share of attention in the 
state, and is undoubtedly to be one of the leading fruits of the 
Northwest. The work here presented is far too meagre to serve 
as the basis for broad conclusions, but there is a sufficient num- 
ber of analyses to serve as an indication of the condition of our 
fruit. It is hoped by the continued study of the proximate and 
ash composition of the various fruits, and their varieties, to de- 
termine something of value as to their relative merits as f(»od, 
and as to the influence of climate, soil and fertilizers upon 
them. The question of soil exhaustion is bound to be a burn- 
ing one, and by "taking time by the forelock,'* we hope to 
show the lines of heaviest draught upon soil ingredients. This 
together with a study of the soil capabilities is of the utmost 
importance to the horticulturist. Again, the question of food 
composition is rapidly orcing itself to the front, and ere long 
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properly balanced ration«> will demand the careful attention of 
the housewife. The physical data as to pits, flesh, juice, etc., 
from a comnercial standpoint, and the albumenoids and sugar con- 
tent, the nourishing parts of the fruit, render it important to the 
consumer to know the relative merits of varieties, and no less is 
this true of the producer, who should be made aware of the real 
worth of the fruit he grows. It is only in this way that the 
special merits of fruit grown in different localities can be deter- 
mined. Further it is proposed to examine the different methods 
of curing the fruit, which is of itself worthy of consideration, 
for to be able to produce a better quality and quantity of fruit 
may mean the difference between profit and loss to many a man. 
To illustrate, if it is possible to demonstrate that for every loo 
lbs. of fruit now cured by a certain method there would be a gain 
of no more than 5 lbs. by the exercise of particular care in certain 
lines it would return, many times over, the cost of the work. 
Thus the question of the composition and curing of fruit is not 
of minor interest either from a scientific or economic standpoint, 
.but is one of paramount importance to the industry. 

The accompanying table shows the composition of some 
Oregon prunes as analyzed at the Station. 

Notes on the Analyses. 

Weight of Prunes. — The range of all prunes examined 
is from 16.7 grams in No.. 582 to 5.70 grams in No. 588. The 
average weight of the Petites was 24.9 grams. This is against 
23.6 grams, the weight of California French prunes so far pub- 
lished. Thus the Oregon French prune requires 18.2 prunes for 
a pound while those of California require 20.4. The average 
weight of the Italian prunes was 32.4, which would require 13.4 
prunes for a pound. Italian prunes No. 584, from the Umpqua 
valley are worthy of notice on account of their large size; and 
they are also significant on account of the size of their pits, 
which constitutes more than one-fifth the weight of the prune. 
It will be interesting to watch future work as to whether all 
prunes of that region are characterized by these same features. 

Proportion of Pits to Flesh. — The percentage of pits 
ranges from 2.71 in Italian No. 579 to 8.co in Silver No. 587. 
The average for the Petite prune, 6.81 percent, indicates that 
the fruit contains about 14 times as much flesh as pits. The 
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California analyes show a little smaller pit, making the per cent 
of flesh about 3 per cent higher. The California prune approaches 
more nearly the European in this respect, for the average pit 
percentage for the European fruit is 5.4. After further investi- 
gation 14 may be found too low a number to express this relation 
of flesh to pits, yet it is hardly probable that it will be changed 
so much as 3 per cent. The Italian prune seems to carry about 
19 times as much flesh as pits, making tlaem so far as the amount 
of flesh is concerned much the more economical fruit. At this 
point it is interesting to refer again to analysis 584, and recalling 
the large size of these prunes together with their large pits, and 
to note that the pioportion of flesh to pits is as 13 to i while the 
average for Italians was as 19 to i. I deem it to be the more 
interesting to follow future analyses from this locility closely 
since the exceptionally large and apparently well developed fruit 
from that region has attracted much attention, and it is popularly 
supposed to be the best region in the state for prune culture. 

Proportion of Juice to Flesh. — The largest proportion 
of juice is shown by the French prune, the average being 75.5 
per cent, exceeding the Italian by about 9 per cent. 

The Sugar and Acid Content. — The chief interest in 
prunes centers about the sugar and nitrogen content. The 
honors can be divided about equally between the California and 
the Oregon fruit, for the former evidently excels in sugar and 
the latter in nitrogen. An examination of the table shows the 
average sugar content for all prunes analyzed to be 17.52 per 
cent in the juice, or 14.03 per cent in the flesh, or edible part. 
The s)rt-fle.shed French prune shows 2 21 per cent more sugar 
in the juice than the average for all prunes, i. e., 19 25 per cent 
against 17.52 per cent, and a difference of 2 per cent in favor of 
the French over the Italian, which contained on an average 17.18 
l>er cent sugar in the juice. It is regretted that data is not at 
hand to indicate the difference in the sugar content of early and 
late picked Petites. Some indications may be had from the fol- 
lowing little t:ib!e showing the composition of ripe and unripe 
prunes when dried. These prunes were selected of about the 
same size, and those marked ;/^e were such as fell from .the tree 
after a very gentle .shake, while tho.se marked unripe required a 
very vigorous shake to remove them. The flesh of the former 
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was just beginning to sjften, while that of the latter was still 
quite hard and unyielding. The two samples were dried in the 
same tray at the same time, and contained respectively when 
dried 18.82 and 18.47 P^r cent of water. 

Ripe fruit (735) contained 25.60 percent sugar in fiesb. 

Unripe fruit (734) ** I9;i8 " 

Analysis of the undried prunes from which the above sani- 
pies were taken showed them to have a much lower sugar content 
than the average Petite, and it will be noted that the sugar con- 
tent of the dried product is very low as well, yet the analyses 
serve to illustrate what may be expected from dryhig prunes, 
when too green. Neither of the samples were sufficiently ripe, 
and do not represent what should be expected of well ripened 
prunes when correctly dried. Such prunes should carry at least 10 
per cent more sugar than the best of the above mentioned, (735). 

There is still another reason, one which appeals more directly 
to the financial side of the case, why the fruit should be allowed 
to become thoroughly ripe. This lies in the fact that 100 lbs. of 
ripe fruit when dried will yield a greater per cent of the dried 
product than will unripe fruit. This is well illustrated by 
results obtained in drying the prunes mentioned above, 

TABLE IV. 

I^b. No. Condition. ■*",, Fruit ! from 100 i?-"? Water 
"«^^- obtained, lbs. Green. ^"^^- . 

734 lUnripe ......: 5 1.75 35 23 18.47 

735 Ripe .j 5 2,00 40 24 18.82 

That the importance of observing this simple precaution in 
the drying of prunes may be the better appreciated atten- 
tion is directed to the following figures : Assuming that t]ae 
above figures represent average amounts of fruit obtained under 
the conditions given, and that an average yield of a mature 
orchard is 12,000 lbs., the saving of this small amount on the 
product of an acre would be 600 Ibs.^of dried fruit, which at 5 
cts. a lb. represents a saving of $30 for ea^li acre, a .sum not to be 
ignored by any means, even if the results in future experiments 
should lessen it by. one-half. 

The California Reports show the French prune to contain on 
an average (13 analyses) 23.69 per cent sugar in the juice, indi- 
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eating a difference in average sugar content in favor of the Cal- 
ifornia fruit of about 4 per cent. The average sugar content of 
all analyses (13) is related to those of California as 17.52 to 20 
per cent in the juice. From the* difference in the climatic con- 
ditions, we might expect, a priori, such a difference to occur. 

While it is possibly no positive injury to Oregon prunes to 
to be characterized by a distinct tartness, yet care should be 
exercised that this is not unnecessarily increased. The tartness 
raiy be reduced to a mitiimu n by seeing to it that the fruit is 
thoroughly ripe before drying. After careful observation and 
experiment I am satisfied that it is an altogether too common 
practice to dry prunes before they are sufficiently ripe, thus se- 
curing a prune which is not only of low food value, but also of 
increased tartness. Carelessness in this direction will tend much 
to lower the standard of Oregon prunes in the market, and cause 
them' to lose the po.sition they might otherwise occupy. 

Contrasting the Oregon fruit with 17.52 percent sugar in 
the juice with that of Germany carrjdng 6.15 per cent sugar, we 
see that the prune product is nearly 3 times as rich in this ingre- 
dient. In this respect the sample of German prune. No. 582, is 
significant in carrying 10.90 per cent sugar in the juice, which 
is 4.75 per cent higher than the average of all prunes for Europe. 

In the acid content the prunes examined present a wide 
variation. The average aciditj- in terms of sulfuric acid was 
found to be .46 per cent. 

Albumenoids. — This is a class of l)odies which contain 
about 16 per cent of nitrogen, and which in all ordinary analyses 
is determined from the nitrogen content by multiplying it by 
6.25. It is the function of this class of bodies, and of this class 
alone, to form flesh or muscle in the animal body. So far as we 
know none of this material is elaborated in the body, but must 
all be obtained from external sources, hence the great importance 
of the albumenoids in any article of food. 

Referring to the table, the maximum, 1.66 per cent of albu- 
menoids, will be found in the Petite, No. 580, and the minimum 
per cent, .96, in the German, No. 582. The average for Petites 
was 1.50 per cent against i . 20 per cent in the Italian, and 1.30 
per cent for Silvers (in the case of Italian and Silver inclusive of 
of one analysis each not given in the table because incomplete). 
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Nos. 580 and 585 are particularly rich in these ingredients. In 
this connection it is interesting to note tha.t the report of the 
California' products show as an average of 20 analyses .837 per 
cent albiimenoids in the flesh against 1.32 percent for Oregon 
fruit. No analyses showing the albumenoids in the edible portion 
of European prunes is at hand, but in the whole fruit there is 
reported .78 per cent. 

It is indicated that Oregon prunes carry double the albu- 
menoids contained in the European product, and have a somewhat 
higher per cent of this ingredient than the California product. 
This is evidently one of the strongest points of the Oregon fruit, 
and as the study of human foods progresses in the United States 
will tend to bring our fruit into greater prominence. 

Food Value of Prunes. 

Below is given a table showing the average tood constituents 
of the prunes so far analyzed. 

TABLE V 
Showing Food Constituents in the Edible Portion of Oregon Prunes. 

~ CONvSTlTUENTS. ~ Petite. . Iialian. 1 Silver. Germanr Average. 

Water... .....7... 77.62 ' 74.33 I 76.31 i 79-40 I 76-35 

Solid Matter 22.38 , 25.67 23.69 20.60 ' 23.65 

TotaT 100.00 100.00 I 100.00 I 100,00 100.00 

Sugar ; '. 14.89 11.75 I 13-70" 8.16 ' 14.03 

Albumenoids 1.50 1.20 1.30 .96 , 1.32 

Crude Fiber ) ,1 

Fat \ 5.04 ' 1 1. 16 7.61 9.59 6.99 

Nitrogen-free Extract j I 

Ash 69 1.02 ' .78 .69 i .85 

Acid .^ .26 .54 I .30 J .20 .46 

Total 22.38 25.66 23.69 20.60 23.65 



An examination of this table indicates that the French 
prune exceeds the Italian in water by about 3^ per cent, and 
that it leads in albumenoids, or flesh forming matter, the Italian 
carrying le.ss of this substance than either the Petite or Silver. 
On the side of carbohydrates, of which sugar is the principal in- 
gredient, the Petite also leads with 14.89 per cent in the edible 
portion. In relation to the distribution of nitrogen in the whole 
fruit, concerning which we have made no investigations on 
account of pressure of work in other lines, I quote :* jf- 

j|c ju 5j, **The flesh holds 85 per cent of 

♦California Station Report, 1892- 1894. 
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all the nitrogen, leaving 15 per cent of it as waste,' so far as food 
values are concerned. Second, th:; proportional distribntion of 
nitrogen in the pits of the prunes and apricots to the kernels and 
shells rate on the whole about the same (12 to i) although wu 
note great variation in this respect in both fruits." 

Below a table is given showing the food constituents of 13 
samples of dried prunes, all but the last two of which are Petites, 
Nos. 746 and 747 being Silver prunes. 

TABLE VI 
Shozvinfr Composition of Dried Prunes. 
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I71 exajnining these results it must be disthictly understood that 
they are in all tespects preliminary, and are recorded as indications 
7vhich are very likely to 7ieed more or less modification as our work- 
progresses. 

Ash and its Composition. — Among the mo.st important 
considerations concerning any crop is the composition of the ash, 
for the constituents of the ash represent the drauglit upon the 
soil. An article recently appeared in the ** Rural Northwest" 
from w^hich I quote : 

*• There is no doubt that the many failures in fruit production in the 
Pvast are largely due to the exhaustion of important elements of plant foo<l 
in the soil. All fanners realize the importance of keeping up the fertility 
of the soil for the production of their annual crops of grain and vegetables, 
but somehow the idea has been prevalent that a tree can take care of itself. 
Men look at the great trees of the forest and see how they grow and liow 
the soil increases in fertility under their influence, and think that the same 
should t)e the result in thej^rowing of fruit trees . while they are carrying 
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off continually, not only the fruit that the orchard produces, but in many 
cases expect the land also to produce food for their stock. And then, when 
the orchard fails to give the expected fruit, -and its decrepit condition 
makes the trees alike the prey to insects and fungous diseases, they declare 
that the climate h«is changed and we can no lonj^er produce crops for that 
reason. It has really been because they and their fathers have robbed the 
soil until the needed food for the production of healthy trees and perfect 
fruit is no longer available." 

It is css;^ntial to future pn)Si)erity, then, that careful study 

be made as to the draught not only of our prunes but also the 

other fruits on the soil of the state. Work in this direction has 

progressed- sufficiently to say that the Petite prunes carry less 

than the average per cent of potash — about two-thirds as much 

as the California fruit. When the condition of our soils as set 

forth by the writer elsewhere in this Bulletin is considered this 

low content of potash in the ash is not at all surprising. Again 

the phosphoric acid content of the ash is in excess of the average 

of primes elsewhere. 

This matter will be treated more at length in a future 

publication for which experiments are now in progress. 
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INSECTS OF THE PRUNE. 

By A. B. C0RDI.EY, Entomologist. 



E PRUNE, wherever grown in the United States, has 
en unusually free from insect injury. Nearly or quite 
^o hundred kinds of insects feed upon the apple. Prob- 
er ^ly half as niaijy feed upon the pear, or peach, or 
cherry, and yet scarcely a score of .species are known to feed 
upon the prune. The apple has its codling moth, its woolly 
aphis, and its green aphis. The pear has its blister-mite and it.s 
pear-tree psylla. The cherry has its slug and the plum its curcu- 
lio ; but fortunately no insect has as yet established a claim to 
being distinctively classed as a serious prune pest. 

There is no good reason, however, for hoping that this im- 
munity from in.sect injury will long continue. Prunes have been 
grown extensively in Oregon only within recent years ; hence 
there has been no opportunity for the rapid multiplication of 
insects that feed upon it — no opportunity for those species which 
may have accidently acquired a taste for the various parts of the 
tree, or for the fruit, to transmit that taste to any great numbers 
of their progeny. 

So soon, however, as any crop is grown extensively in a 
given locality, experience has shown that, in their intense struggle 
for existence, native and introduced species of insects will be 
driven to acquire the habit of feeding upon it, and some of them 
will eventually multiply to such an extent as to become more or 
less serious pests. Such has been the history of insect depre- 
dations upon numerous other crops, and there is no good reason 
for hoping that the prune is to be an exception. 

Already, scattered reports begin to come in from different 
parts, of more or less serious injury from insects that, hitherto, 
have not been known to feed upon this plant. Even within our 
own state .several species have become quite generally injurious, 
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while others are doing more or less serious damage in certain 
localities. 

In view of the above facts, it has been thought best to con- 
clude this Eulktin with a preliminary report en prune insects, 
in order that the grower may be enabled to recognize some of the 
worst pests as soon as they appear upon his trees, with the hope 
that it may aid him in subduing their attacks, and that it may 
create an interest in the subject which may lead to many new and 
important observations in the future. We expect to continue 
our investigations along this line, and sincerely hope that every 
one interested in prune-growing will aid, by sending to us any 
insects they may find injuring either the tree or the fruit of the 
prune. 

For the greater convenience of those who may wish to refer 
to the following pages, the insects have been classed under the 
following heads : 

A. Insects injuring the roots, Nos. i and 2. 

B. Insects injuring the trunk, Nos. i, 2 and 3. 

C. In.sects injuring the branches, Nos. 4, 5 and 6. 

D. Insects injuring the leaves, Nos. 7, 8, 9, 10, 11 and 12. 

E. In.sects injuring the fruit. No. 13. 

No. 1. The Peach-Tree Borer. 

Sanninoidca exiiiosa^ K^y)- 

This insect, which promises to be one of the very worst in- 
sect enemies of the prune, is the well known Eastern Peach-tree 
Borer. It was first described by Mr. Say nearly seventy-five 
years ago under the name Aegeria exittosa.^ Several years ago 
the species w^as transferred to the genus Sannina, since w^hen it 
has been known as Sannina exitiosa. Recently, however, Mr. 
BeutenmuUer, who is making a critical study of the North Amer- 
ican Sesiidae, has concluded that the species should form the 
type of a new genus, Sanninaidea,^ so that henceforth this 
insect w^ill probably le known .scientifically as Sanninoidca ex- 
iliosa, (Say). 

Prevalence In Oregon. 

My attention w^as first called to the work of the borer upon 
j>runes very soon after I arrived in the state, by Mr. Brady Bur- 



♦lour.. Phil. Acad. Nat. Sci., Vol. Ill, p. 216, 1823. 
fBul. Am. Mus. Nat. Hist., Vol. VIII, p. 126, 1896. 
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iiett, a graduate student in entomology, who, early in October, 
1895, brought me a number of the larvae of various sizes that he 
had taken from prune trees just south of Corvallis. Since then, 
observation in different parts of the state, and numerous letters of 
inquiry from various localities show that it is widely distrib- 
uted at least in Western Oregon. 

Under date of July 27, 1896, Mr. C. L. Dailey, Horticul- 
tural Commissioner for the Second District, wrote me as follows : 

•' I find ill my district that the Peach-tree Borer is doing a great deal of 
damage to prune trees — it seems to make no difference whether the trees 
are grafted on peach or plum stock. As old a pest as this is and as familiar 
as I am with it. I find very little authentic information has heen published 
as to its life cycle and description. I am not convinced that the borer, that 
we ha\'e here to contend with in our prune trees, is the same as the Peach- 
tree borer of the Kast. They are serious this year and I should like more 
definite information regarding them." 

Aug. 8. 1896, Mr. Dailey sent me specimens of the larvae 

and pupae of this insect and wrote: 

•• We are cutting out as high as twenty larvae from a single tree. They 
have done a world of damage. Many trees will die. The trouble is mostfy 
with my Silver primes, the Italians Hot nearly so bad. The trees have been 
• 'grubljed" every year, but I have never seen them so badly infested as now, '* 

Aug. 19, 1896, Mr. R. V. Pratt wrote from Lookingglass, 
Oregon : 

*' I have now inspected some 4000 out of 6000 trees. We have tound 
several hundred trees nifested by this pest. In quite a number they have 
penetrated the heart of the tree and it breaks easily when bent. Many of 
t e trees have been entirely girdled and will die. I found from one to six 
"grubs " in a tree. About all the damage is to the Italians. 

The above extracts from my corre.spon deuce, together with 
the fact that during a recent visit to Southern Oregon, the borer 
was found doing considerable injury to both peach and prune 
trees, and a recent examination of about 1200 trees about Cor- 
vallis, revealed that nearly ten per cent of them were infested, 
are .sufficient to show the injury being done to prune orchard.s 

by this pest. 

Introduced into Oregon. 

Just when and where the peach-tree borer was introduced 
into Oregon is not known, but it probably made its first appear- 
ance at Salem nearly twenty years ag6. Mr. vS. A, Clark, who 
has been so long and intimately connected with the fruit interests 
of the state, writes as follows : 

"My first acquaintance with them was about 1881, when I purchased 
trees from a local nursery. I found, when too late, that they were infested." 

Mr. J. H. Settlemier & Son, proprietors of the Woodbuni 
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nurseries, write that to the best of their knowledge the borer was 
introduced near Salem about 1880. They write: 

"It is presumed that they came in trees from eastern nurseries, as 
at that time there were quite a few trees soUl here from nearly aU thelarj»e 
eastern establishments." 

Is Spreading Rapidly. 
Although this borer has been present in Oregon nearly a 
score of years, yet as Mr. Dailey says, very little authentic infor- 
tion has been published regarding it. What few references 
there are to it, in the horticultural literature of the state, would 
lead one to infer that only within the last two or three years has 
it attracted attention as a prune pest, and when viewed in the 
light of our recent obs^rvatioiis, show conclusively that it is 
multiplying and spreading very rapidly in prune orchards. 

Prof. F. L. Washburn mentioned it as " one of the worst 
pests with which Oregon (Tchardists have to contend," and adds 
that in addition to peach trees, *' cherry trees and plum trees 
sometimes suffer from their attacks."* In a later publication he 
states that it is abundant, but luider the head of plants injured 
mentions only peach trees. t Mr. Varney writes that it is " quite 
troublesome" ,in some localities, but lists it as the peach-tree 
borer and does not mention that it injures other trees. t In a 
still later publication. Prof. Washburn evidently reiers to the 
prune in the statement that the moth *' lays its eggs on the plum, 
cherry, and peach trees i^or peach stock whatevet the tree may be).^ 
Mr. E. W. Allen refers to it in a short illustrated article and states 
that '* it also works on the pluni."|| At the time the Third 
Report of the State Board of Horticulture w»as issued (1895) ^^^^ 
l>Drer seems still not to have been recognized as a .serious enemy 
of the prune, since the only reference to it is to cite readers, who 
desire information, to the First and Second Reports. In his last 
publication as Station Entomologist, Prof. Washburn makes the 
first definite reference to the work of the insect upon prunes in 
Oregon, that I have been able to find, stating under the head of 
* 'Prune Insects" that '*the peach-tree borer is a troublesome pest " 
wherever any tree is grafted on peach or plum stock. "^' Mr. 

"'Bui. No. 5, Ore. Expt. Sta. 1890. 

tBul. No. 14, Ore. Kxpt. Sta. 189 1. 

tFirst Biennial Rpt. Ore. State Bd. of Hort., 1891, p. 27. 

|Bu1. No. i8, Ore. Expt. Sta., 1892. 

II Bui. No. 5. Ore. State Bd. of Hort., 1891, p. 76. 

^Bul. No. 38. Ore. Expt. Sta., 1895. 
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C. L. Dailey has recently written that **the worst insect pest 
of the prune and peach trees in the Willamette vallej' and prob- 
ably over the entire state is the peach-root borer.''* 
Description and Life- History. 

The adult insects are beautiful wasp-like moths, the males 
and the females of which differ so much that they are readily 
mistaken for entirely different species. They are from one half 
to three-fourths inch long, and have a wing expanse of from 
four-fifths to one and one-half inches. 

The body of the female (Plate V, a. Fig. i.) is deep steel blue 
in color, with the fourth and sometimes the fifth segment of the 
abdomen, orange. The fore wings are of the same color as the 
Ijody, while the hind wings are clear, transparent, bordered by a 
band and fringe of deep blue, and with a few scales of the same 
ccJor at the base and along the front margin. 

The male (Plate V, b. Fig. i.) is somewhat smaller than 
the female, has small flecks of yellow, upon head and thorax, 
the second, fourth, fifth and sixth segments of the abdomen are 
narrowly banded with yellow, and all four wings are transparent, 
with a narrow border and fringe of steel blue. 

Time the Moths Appear. — I have no direct evidence con- 
cerning the time of year at which the moths appear in Oregon ; 
but a large series of larvae collected in October contained speci- 
mens varying in size from those nut more than one- fourth grown 
to those fully grown. This indicates that the period of ^^% 
deposition extends over a considerable time, thus corresponding 
with the well known habits of the insect in the East, where the 
moths are known to continue to issue and deposit eggs, from 
early in May until the first of October, We may safely infer 
that any time between May and October, these beautiful wasp- 
like moths are flying about in the bright sunshine depositing 
eggs upon the bark of prune and peach trees. 

The Egg. — These eggs are .scarcely more than one-fiftieth of 
an inch long by half as broad, and are nearly oval in shape. 
They are usually deposited at or near the surface of the ground, 
but occasionally one occurs high on the trunk or even on the 
lower branches. They are deposited singly and are stuck to the 
outside of the bark by a gummy substance, no effort being made 

♦Fourth Biennial Rept. Ore, State Bd. of Hort., 1897, p. 133. 
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by tilt molli to secrete tliem in crevices of the bark as is gcjiier- 
ally supposed. 

Thk I*arv-*:, — The e^j<s in a few days hatch into verA* 
minute and very active larvae which immediately bore into the 
bark, usually entering through some minute crack. Having 
once entered the inner lajer of bark the larva bores downward 
until it is just beneath the surface of the ground, where it 
remains feeding upon the inner bark and sapwood throughout 
the remainder of the season. During the winter it remains 
dormant in its burrow, but on the opening of spring commences 
to feed and continues to do so until fully grown. In the case 
of the larger ones this is onh' for a short time, but the smaller 
ones undoubtedly continue their injury until well past mid* 
summer. 

A recent examination of some tweh^e hundred trees has 
showii that at this season of the year ( April^ larvae can be 
found in all stages of growth from those not more than one- 
fourth inch long, to those nearly or quite fully grown. They are 
Aellowish white in color, nearly cylindrical, the head and first 
segment is brown, and when fulh* grown, they are atout one inch 
long. (See Plate V, r. Fig. i,) 

The l*ri»A. — When grown the larva usually leaves its bur- 
row, enters the ground and builds from its own frass and particles 
of bark held together by silken threads, an elongate cell or 
cocoon in which it transfonns to a rather slender brown pupa. 
(Plate V. d. Fig. i.) Although no pupae have been found as yet 
this season, a number of fully grown larvae were present, in the 
soil at the base of the trees, where they had evidently begun to 
construct their cocoons. From this fact it is inferred, since the 
pupal stage lasts but a few days, that the earliest moths emerge 
in this locality not far from May 15th, and since larvae in all 
stages of growth can l)e found it would seem that they wnll con- 
tinue to pupate, and to emerge as moths throughout the summer. 

Injury Done* 
In badly infested trees, the larger roots and even the base of 
the trunk may be entirely girdled and the tree greatly injured or 
even killed outright. The presence of a })orer in a tree is alw*ays 
indicated by a mass of jelly-like gum mixed with sawdust-like 
castings about the base of the tree, at or just beneath the surface 
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of the ground, or at least by the presence of the sawdust-like 
castings. 

So far as our observation goes all varieties of prunes are alike 
attacked, irrespective of whether they are grown upon peach or 
plum stocks. Mr. Dailey states that they have injured his Pe- 
tites most ; Mr. Pratt, that in his orchard the Italians are worse 
affected. 

Preventives and Remedies. 

All successful means of preventing injury from these borers 
are based upon the fact that the moth deposits her eggs upon 
the outsids of the bark, and the young larvae when hatched 
are compelled to eat their way into the tree from the outside. 
Bearing this fact in mind it is evident that any application to 
the tree during the summer months, that \yill prevent the moth 
from depositing her eggs upon the bark, or that will poison or 
otherwise destroy the young larva at the beginning of its career, 
will prove perfectly effective in preventing all injury from these 
borers. 

Many methods have been employed to accomplish these re- 
sults, all of which can be conveniently grouped under two general 
heads, viz., (i) mechanical protectors ; and (2) various destruc- 
tive washes. 

Mechanical Protkctors. — Several kinds of tree protec- 
tors, warranted to prevent all injury from borers and other pests, 
have been placed upon the market. Some of them are ver^- 
effective ; but for cheapness and eflSciency there is probabh' 
nothing better than to wrap the base of the tree with a band of 
heavy paper eight or ten inches wide. The earth should be re- 
moved from about the base of the tree, the wrapping applied so 
that it will extend two or three inches below the surface of the 
ground, and the soil replaced. Care should be taken to confine 
the wrapping closely to the trunk with strings, otherwise the 
moth is liable to crowd in and deposit her eggs upon the bark. 
Instead of paper, a wrapping of straw may be used successfuUy 
if care be taken to leave no crevices through which the bark is 
exposed. At first thought this process would seem to be ver>- 
expensive, but Mr. Dailey, who has wrapped a ver>' large pro- 
lx)rtion of the trees in his thirty-five acre orchard, tells me that 
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the expense is almost nothing as compared with that of cutting 
the grubs from unprotected trees. He found that with a little 
experience one man could wrap 603 trees per day, and that the 
expense for material is very slight indeed. The total cost of 
wrapping his trees was about sixteen dollars, whereas he had just 
previously expanded nearly three hundred dollars in *' worming " 
the same trees. It is hardly necessary to add that his trees will 
be protected by wrappers in the future. 

Washes. — Various washes are used to prevent the moth 
from depositing her eggs, or to coat the bark with a substance 
impenetrable to the larva, or to destroy it before it has penetrated 
the bark. 

For the first purpose Dr. Lintner reccmmends a wash made 
by mixing one pint of crude carbolic acid in one gallon of soft 
soap, then diluting with eight gallons of water. 

For the second purpose probably no wash is better than a 
good stiff whitewash, to which a little glue has been added to 
make it more permanent a!id impenetrable, while for destroying 
the young larvae nothing is better than some poi.son, applied with 
some substance that will make it stick to the bark. 

For all practical purposes the combined effect of all three of 
the above washes may be obtained by using a good whitewash to 
which has been added a little glue, a small amount of carbolic 
acid, and a little Paris green. Use about one pint of the acid and 
two or three ounces of Paris green to each ten gallons of white- 
wash, and apply the mixture thoroughly with an old broom or 
good stiff brush. The application should be made between the 
first and fifteenth of May, and should be repeated whenever it 
appears that the coating is becoming imperfect. We are of the 
opinion that this is, withal, the cheapest effective preventive of 
injury from the peach-root borer. 

Remedies. — The above mentioned measures are only pre- 
ventive. When once the larva has entered beneath the protecting 
cover of the bark and exuding gum it is beyond the reach of any 
external application of insecticide substances. The only satisfac- 
tory remedy then, is to examine the trees carefully, once in the 
fall and again in the spring, remove a little of the dirt from the base 
of the tree, and whenever the presence of a borer is indicated by 
the exuding gum or sawdust-like castings, cut it out. It is then a 
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good plan to prevent decay b}- coxT^ring the wound witli grafting 
wax. 

Even with experience, this method of controlling the root: 
borer is quite expensive ^ and should be employed only as supple- 
taQnt'Ary to one of the preventive measures above described. At 
best it removes the borer only after the hijury is done and then 
onl}' at the expense of a more or less serious wound to the tree. 
First use oiie of the preventi\'Te measures, then if an occasional 
tree becomes infested use the knife. 

Various other methods of destroying the borer have been 
recommended. Apparently good results havne been obtained 
by scooping out a shallow basin about the base of tlie tree and 
filling it with hot water, while others by using a smalt oil can, or 
similar device, inject a small quantity of kerosene oil or bisul- 
phide of carbon into the burrow made by the borer, and report 
that it is effective. 

All of these methods, however, are fully as expensive and 
troublesome as the ** knife remedy " and have the disadvan- 
tage that one leaves the tree not knowing tliat the work has 
been effective. 

No. 2, The Pacific Peach-Tree Borer. 

Sanninotdeu opalescens ( Hy. Kdw. ) 

This insect is undoubtedly present in the state, and in fact 
may very largely take the place of S. exitiosd in Southern 
Oregon, where it seems to have been introduced from California 
between ten and fifteen years ago. 

It so closely resembles the latter, however, lx>th. in general 
appearance and in habits, that it is unnecessary to speak of it in 
a work of this kind other than to state that the same preventive 
and remedial measures that have been recommended for the east- 
ern peach-tree borer, will prove equally effective against its west- 
ern relative, except that the latter is somewhat more difficult to 
remove with the knife, since it frequently bores more deeply into 
the solid wood. 

It is probable that the letter of Mr. R. V. Pratt, above cited, 
refers to the work of this insect where it states that **they had in 
many cases penetrated the heart of the tree." The larvae of 
S. exitiosa confines itself almost entirely to feeding upon the 
inner bark and sapwood. 
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FIG. r, Peach-Tree Borer, FIG. 2, Cicada. 

FIG. 3. Work of Flat-Headed Apple-Tiee lioier. 

PLATE V. 
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No. 3. The Flat-Headed Apple-Tree Borer. 

Chrysobothris feniorata (Fab.) 

In addition to injuries b}* both ot the above mentioned root- 
lK)rers, trunks of prune trees are sometimes attacked by the 
larvae of this well known apple-tree pest. 

During the last two years I have received several reports of 
such injur\' by this insect, and have recently received from Mr. 
Julius Priester, of Oregon City, a section of the trunk of a young 
prune tree containing a borer which I have been able to identify 
as the larva of this insect. , 

Description and Life- History. 

The adult insect, d. Fig r . is a beetle belonging to the family 
Ihiprestidae . to which many of the worst enemies of fruit and 
shade trees belong. It is nearly )4 inch long, flat and rathel- 
oblong in shaf)e, and is of a greenish -black color above with the 
surface uneven, but polished and shining. Beneath it has a 
brilliant coppery lustre. 

The beetles are most abundant in neglected orchards where 
they may be seen running actively about on the tree trunks in 
the bright sunshine of a May or June day. 

Although most commonly known as a pest of the apple they 
originally worked upon the oak. and in addition are also known 
to attact the soft maple, willow, mountain ash, box elder, linden, 
]>each, pear, cherry, and prune. 

When working upon fruit trees the female usualh- selects 
one that has been injured by sun-scald or f)y ** winter killing " 
or that is for some other reason unthrifty, and depo.sits her eggs 
under the loose scales or in the crevices of the bark , fastening 
them in position with a glutinous substance. Usually only one is 
deposited in a place, but occasionally several are placed together 
in a group. A small tree trunk, about four inches in diameter 
and three feet long, that is l^efore me, shows the work of no less 
than fifteen of these borers. Plate V, Fig. 3, shows one of 
the burrows near the origin of which are the beginnings of two 
similar ones. 

The eggs soon hatch and the young larvae, after boring 
through the outer bark, contiiuie to {t^i\ upon the sapwood, the 
l)urrows gradually l^ecoming broader and broader as the larvae in- 
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crease in size. Oiie sHJch borer taay completely girdle and kf II 
a small tree, and several of them will greatly injure or even kill 
trees of the aze above mentioned, or even larger. Wheii fully 
grown each larva bores deeply into the solid wood, or at least 
excavates a chamber or cell in which it changes to tlie pupa 
»hown at ^, Fig. i. Jast before the change, it is about ^ of ati 
inch long and its bead and anterior segments are enormously de- 
veloped. Its characteristic appearance is well shown at a. Fig, r. 
Dicerca dhfericata (Say), another borer very similar to the 
above, but somewhat larger, has also been reported by Prof. F. 
L. Washburn as occasionally injuring the prune. '^ 

Preventives an<< Remedie?. 

Since these insects rarely attack perfectly healtliy vigorous 
trees the best method of preventing injury is to insure such trees 
by extra care and cultivation, b\' preventing^ 
so far as possible all injury from "sunscald" 
and '* winter killing " by shadhig the trunks 
of young trees with a piece of board or 
something similar stood upright in the 
ground by the south-west side of the tree, 
or by wrapping them as for the i^each-tree 
borer. However, trees that are not vigor- 
ous or that have been injured in any way 
may be effectively protected from lx)rers by 

Flat-headed A^ffle-tree applvitig the poisoned whitewash or the 
horer, a larva, b pupa, ' . ' j j r .i. i. *^ 

^ head of barer, di beetle. '^^'^V^^^'^^ recommended for the peach tree 

FIG. I, borer. They .should be applied for this 

purpose about the middle of May. 

No. 4. Cicadas or Harvest Flies. 

Platypedia putnamii Uhler.t 

One of the injuries to prune branches most often referred to 
the Entomologist is shown at a. Fig. 2, Plate V. It consists of a 
conspicuous irregular double row of punctures in the bark, through 
each of which a small *' brush " of splintered wood protrudes. 
This injury is caused by a female cicada in the act of depositing 
her eggs. These insects are closely related to the celebrated seven - 

*Bul. No. 38, Ore. Rxpt. Sta, p. 19. 
tnetermined by Mr. C. F. Baker. 
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teen-year ^* locust'*' which occasionally does such serious damage 
to fruit and forest trees in the Eastern States, but differs from that 
insect in several respects, the most important of which is the fact 
that» whereas, that occurs in a g^ven locality' 011I3' once in seven- 
teen years, our native species occurs annually. 

The young, or nympJis, (^, Fig. 2, Plate V) of this insect 
live entirely under ground and do no appreciable harm. When 
fully grown they emerge from the ground, ascend trees or other 
objects and soon become firmly attached. In a short time the 
skin splits down the bark and the adult insect (r, Fig, 2, Plate V) 
emerges. 

After pairing, each female resorts to some tree and proceeds 
to deposit her several hundred eggs. Selecting a suitable twig, 
w-ith her strong saw-like ovipositor she makes a ragged double 
puncture in it, and depasits an egg in each. Tlien moving for- 
ward she repeats the operation. This process is continued until 
a row of perhaps a dozen punctures have been made, w^hen she 
repairs to another twig and repeats the oj>eration. One female 
may thus injure a large number of twigs before her vsupply of 
eggs is exhausted. 

The wounds made by this process are almost invariably found 
on twigs not more than one-half the diameter of an ordinary lead 
pencil, and so weaken them that they are easily broken by the 
wind during the first or second season. If this does not occur no 
serious injur}' is done, since the young cicadas as soon as hatched 
drop to the ground wiihout working upon the tree at all. 

Fortunately the.se insects are not numerous, and a ver>' large 
proportion of their eggs are deposited upon other than fruit trees. 
It is the conspicuous nature of the injuries, rather than their 
frequency, that brings them so prominently l)efore the attention 
of orchardisls. There is, however, no cause for alarm, and no 
remedial or preventive measures need be employed, unless the 
attacks become much more serious than they have yet been. Il 
is usually recommended tc^ cut off and burn the freshly punctured 
])ranches, but since the injury it.self would not do more than 
cause the loss of the twMg, and since the very few eggs destroyed 
would not preceptabl\- diminish attacks in tlie future, I do not 
.see the necessity for such a course, d. Fig, 2, Plate V represents 
a less common species \\\\h wings folded. 
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No. 5. The Branch and Twig Borer. 

Polycaon confeiius Lee. 

Very rarely pruii^ trees in this state are injured by this 
beetle, which ])ores into the smaller branches and twigs. The 
axil of a bud or of a small branch is usually selected as the spot 
to begin operations and from there the comparatively large open 
burrow extends downward and inward to the center of the 
branch. The injury itself is insignificant, except that the 
branch may be so weakened that it readily breaks in a strong 
wind. 

Very little is known regarding this insect and its habits. 
The adult beetle, which does the injury is one-half inch long, 
is nearly cylindrical and is brown in color. In California it is 
said to be partial to olive trees, but has also been reported as 
attacking the peach, apricot, almond, apple, pear and grape, and 
the grub or larva has been found boring in live oak, and almond 
trees. In this state, adult beetles in freshly made burrows in 
prune twigs were received at the Experiment Station in January. 

Remedies. 

Unless this insect becomes much more injurious than it has 
been no means of preventing its attacks will be nece.ssary. 
Should a remedy become necessary, it is probable that a spraying 
with lime, sulphur and salt, or with whale oil soap, at the time 
the attack begins, would repel the beetles from the tiees. If Paris 
green should also be added to either of these sprays it would 
probably poison any of the beetles that should attempt to eat 
into the twigs. ^ 

No. 6. The San Jose Scale. 

Aspidiotus perniciosus Coiiist. 
Scales in Generai. 

There is no group of insects of greater economic importance 
than that which contains the peculiar creatures known as scale 
in.sects, or simply scales. There is hardly a shrub or tree that 
is not subject to their attacks, and often entire orchards are 
seriously injured by their ravages. The often minute size of 
the creatures and the difficulty of destroying them, together 
with their wonderful prolificacy, all combine t(» make them 
formidable pests of the orchardist. It is only necessary to men- 
tion the mealy bug of greenhouses, the fluted .scale of California, 
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the p)each scale of the south-eastern United States, the New York 
])him scale, cr the \\ell known .^nbjtct of this article to establish 
the truth of this statement. 

The life history of scale insects is very peculiar and bears 
an intimate relat.onsliip to the proper remedies to l>e used in 
destroy in^J: them. The fully grown individuals are covered with 
a waxy excretion which may be of a white fluffy nature, or may 
form a dense protective scale. These scales vary in size, shape, 
color and markinj^s with the different species or kinds, and give to 
the insect a peculiarly lifeless appearance, so much so that it is 
difficult, in many cases, to realize that they are covering living 
organisms which may be seriously reducing the vitality of the 
infested plant. But if .some of these scales be carefully lifted 
from their resting places there will be found under them either 
soft fleshy bodies, the insects themselves, or numerous tg^^s. 
In the former case the females will usually begin to produce 
living ^'^ung or eggs on the advent of settled warm weather, 
and will continue to produce them for several weeks. In the 
second case the eggs will all hatch nearly at the same time. 

In either case the verv young scales are active, six legged 
microscopic creatures, which at first crawl rapidly about but 

soon attach themselves firmly 
to some tender growth and 
feed upon the sap. When 
first hatched the males and 
females are very similar, but 
their future development dif- 
fers greatly. The females 
grow rapidly, but when fully 
grown consist only of a fleshy 
body covered by a more or 
less den.se scale. The legs, 
^ -^ antennae and eyes have en- 

tirely disappeared, and of all 
the appendages of the body 
only the well developed mouth 
parts remain. The body grad- 
ually becomes distended with 
FK;. 2. rcmaic Satt Jose Siaie. eggs or young and after they 
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are produced the Rniale dies. The fully grown male instead of 
being motionless and without appendages, as is the female, is a 
minute active creature with two broad wings, long antennae, six 
legs, well developed eyes but no mouth parts. 

Distribution of San Jose Scale. 

Of all scale insects that attack our deciduous fruit and 
forest trees the San Jose scale is by far the worst. Dr. How- 
ard, United States Entomologist, writes that " there is perhaps 
no insect capable of causing greater damage to fruit interests in 
the United States, or perhaps in the • world, than the San Jo>e 
scale." 

This pest was discovered at San Jose, California, about 1M70. 
Where it came from is not definitely known, but at the present 
time it is pretty well distributed throughout the states of Califor- 
nia, Oregon and Washington, 
and in British Columbia. It 
has also invaded Idaho on the 
north and Arizona and New 
Mexico on the .south, and 
within the last few years has 
i)econie widely distributed 
over 'the Eastern States, where 
it seems equally at home and 
equally as injurious as on the 
Pacific Coast. In Oregon it 
it is found at Ashland, Rogue 

River valle> , Umpqua Ferr>'. FK.. 3 Male San Jose Scale. 
and at several localities in the Willamette valley in the vve.stern 
part of the state, and at The Dalles, Walla Walla valley and 
Union in jthe eastern part. Everywhere it infests the apple, 
pear, peach, plum, prune, cherry, currant, rose, willow, and 
numerous other deciduous trees and is a serious pest of each, 
occuring as it does on all parts of the plant, the limbs, the leaves 
and the fruit. It does not attack coniferous trees nor does it 
breed upon rocks, as has been .several. times reported by observers 
in different parts of the state. 

General Appearance of San Jose Scale. 
The worst feature of an attack by this pest, is the fact that 
the insect is so small and inconspicuous that it often remains un- 
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noticed, while at the same time it spreads so rapidly over the 
branches, leaves and fruit that it is rarely a tree can survive 
an unchecked attack for more than two or three years. The 
tree may be seen to lack vi^or but often the cause of the disease 
is overlooked. And yet the San Jose scale is easily recognized 
when once seen. On badly infested plants the small, nearly cir- 
cular, grey scales lie clos^ together, even overlapping one another, 
and give the appearance of a grey scurfy deposit on the infested 
part. The natural, rich red, or brown color of the branch is 

obscured and ap- 
pears as though 
covered with fine 
, ashes. If this 

scurfy covering be 
scraped, so as to 
crush the insects 

,, , ^ , - ,/ / under the scales, a 

Ml». 4. Miifd's of Development oj Male 

San Jose Scale. yellowish oily ap- 

pearance is produced. When present in comparatively small 
numbers on smooth bark, or on the fruit, thj appearance oj 
the scale is even more characteristic since each individual 
scale is surrounded by a distinct reddish discoloration. This is so 
conspicuous that it is of great use in enabling one to recognize, 
at the beginning, an attack which otherwis^^ might remain un- 
noticed for some time. 

LIfe-Hlstory. 
Although the San Jose scale has been known as a frnit pest 
K)rra>rethaii twenty years, its full life-history, which has an 
important bearing on the .subject of remedies to be u.sed, was 
not worked out until three years ago. At that time Dr. How- 
ard, aided by Mr. Pergan Je, demonstrated that the insect develops 
as follows 

'* The winter is pas-ied by the nearly full-grown insects under the pro- 
tection of the scale. Early in April in this latitude (Washington, D. C. • 
the hibernating males emerge, and by the middle of May the over-wintered 
females mature and begin to give birth to a new generation, continuing to 
produce young for a period of upward of six weeks, when they reach the 
limit of production of young and perish. 

"The adult gives birth immediately to living young, differing in this 
respect from most other scale insects. " Ordinarily e^gs are deposited be- 
neath the .scale, which in the course of a longer or shorter time hatch, and 
the young larvae in ike their (.-sMp J and migrate to different p.irts of the 
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plant. In the case o!' s ^nii scile insects the female fills its sciile with cg^a 
in the faU an;l perishes, the egjj^s wintering over and hatching the follow- 
ing spring. In others the insect hibernates in the nearly mature condition, 
as does the Sm Josi scale, and deposits eggs in the spring or early summer. 
The viviparous habit, or the giving birth to living young, possessed by the 
San Jose scale, finds a parallel in many other insects and frequently in 
plant lice." «*»■** 

"The newly born larva, Fig. 3, is an almost microscopic creature of 
pile orange yellow color, with long oval body, and with the customary six 
legs an:l tw3 feelers T»ie \o\r threal-like proboscis with which the 
juices of the plant are sucked up is doublel o;i itself and lies in an invagi- 
nation of the body wall, the tips only projecting. 

"After crawling about for a few hours the young larva settles down 
and slowly works its long bristle-like sucking beak through the bark, folds 
its antennae and legs beneath its body and contracts to a nearly circula.- 
form. The development of the scale begins even before the larva be- 
comes fixed. riie secretion starts in the form of very minute white fibrour* 
waxy filaments, which spring from all parts of the body and ^-apidly become 
more numerous and dense. * * * The scale is formed by the 

.slow matting and melting together of the filaments of wax. * * * 

"The mile and femile scales are exactly similar in .si7.e. color, and 
shape until after the first molt which occurs twelve days after the eraerg- 
ance of the larva. With this molt, however, ^ the insects l)eneath the scales 
lose all resemblance to each other." •' * '^ 

Fig. 4, Page 114, illu-itrate-i the different stage.s in tlie devel- 
opment of the male which emerges as the ad nit shown at Fig. 
3, Page 113, early in April. Fig. 2, pige 112, .shows the adult 
female. 

" The length of a generation is determined by the female, and covers a 
period of from thirty-three to forty days. Successive generations were 
followed carefully throughout the summer, and it was fouiul that at Wash- 
ington four full generations are regularly developed, with the possibility of 
a partial fifth generation." 

It WIS f.uther shown that am ^ng the wintering individuals 
the males greatly predominate and that 

* The numbers of both .sexes are insignificant compared with the prog- 
eny of the later generations. The males still predominate in the secoml 
generation, but in the third and fourth generations the females considerably 
outnumber the males, in one instance the females from a single mother 
reaching the astoni.shing number of 464. which, with 122 males from the 
same parent, makes the progeny of this female 586 insects. Taking 200 
females as an average of the different generations for the year, the product 
of a single individual from spring to fall amounts to 1,608,040,200 females. 

* * * The males may be estimated at the same number, giving 
a total of 3,216,080,400 descendants from a single insect in a single sea.soii 
It is not to be expected, of course, that all the individuals from a scale 
survive and perform their function in life, but umler favorable condi- 
tion.s, or in the case of a tree newly infested or not heavib- incrusted, the 
vast majority undoubtedly go through their exist-nce without accident. 
Neither the rapidity with which trees beonie infeste*! nor the fat il eifect 
which so early follows the appearance of this scale insect is therefore to be 
wondered at. 

"Owing to the long period during which the female is continually 
producing young, the different generations or broods in the course of the 
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summer are not distinctly marked and merge insensibly into each other — so 
much so that at ahnost any time there will be found young larvae running 
about over the trees and scales in all stages of development. * * 

* In this latitude the first young appear, as noted, by the middle of 
May. * * The larvae are continuously present on the trees until 
further hatching is prevented by severe frosts. 

" In autumn, or when further development is stopped by coJd weather, 
hibernation is begun by scales in all stages of development, from the white, 
minute, down-covered recentlv hatched young to the mature and full-grown 
females and males. Unquestionably many young perish during the winter, 
and normally in spring quite a percentage of the smaller or half-grown scales 
will be found to liave perished. It is very probable that many females have 
union with the males in tlie fall, but the majority of them are unquestion- 
ably immature, and are fertilized in this latitude early in April by overwin- 
tered males which, as we have noted, appear nearly a month before the 
first young of the spring brood." 

How the Scale Spreads. 

Since the female scale is motionless and permanently fixed 
to the branch on which it feeds, it is frequently asked how it is 
that the scale has spread so rapidly over such a vast territory. 
Observation has shown that even in its active larval stage the 
insect is incapable by its own exertions of getting more 
than a few feet from the tree on which it was born. But by 
crawling upon birds, insects or other animals or by being wafted 
short distances by the wind, it is readily transported from tree to 
tree in the sara^ or neighboring orchards. From one locality to 
another it is invariably carried upon infested fruit or nursery stock. 
It would therefore seem that the State Board of Horticulture, the 
nurserymen of the state, and everyone else should be encouraged 
in every way possible to continue the efforts to prevent the sale 
or shipment of nursery stock, except under a certificate of 
inspection, and to prevent the sale of infested fruit. A stiict 
enforcement of the law would undoubtedly cause serious incon- 
venience and loss to a few individuals, but considered from the 
point of view of the growing horticultural interests of the state, 
it is seen to be essential. 

Enemfee of the San Jose Scale. 

In our warfare against this insect we are aided by several 
mintite parasitic insects and by some predaceous ones. 

Tiie most important of the latter is perhaps the twice-stabbed 
lady btig, Cfuloconis bivuinerns. This is a shining black species, a 
little more than one-eighth of an inch long and nearly as wide, 
and with a bright red spot on each wing cover. 

In the east the most useful of these lady-b\igs is a minute 
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black species known as Pentilia misella. It is- scarcely as larg^e «s 
a pihliead and is shining black in color. Until recently it wa.** 
supposed to be a distinctly eastern species bist in 1894 it was- 
fotiiKi at Marysv.lle, California^ and in Mircb. 1896. Mr. H. E. 
I>:)scli. Horticultural Commissioner of the first district, sent me- 
for identification specimens he had observed fee<1ing upon the 
mrale at Hillsdale. I immediatly wrote Mr.. I>osch as follows : 
"The small beetle * * is evidently Pentilia niiseila a little coc- 
cinellid beetle w^hich is'Oneof the iTK>st effrcient enemies of the San Jost.- 
scale in the east. ^^ ^^ ^j^ I would suggest that specimens be sent to each 
of the other commissioners- to enable thetii to recognize tlie species, an »1 
that they search for it in their localities. If it should prove to be not very 
widely di5*tributed in the state, undaubtedly much good could \y^ done b\- 
introducing it in the localities in which it does not exist." 

I^ater my identification of the species was verified by 

Dr. Howard. 

Remedies. 

The most .satisfactor}' remedy for the San Jose !«:ale is to tiior- 
oughly spray the trees in winter with the lime, salt and sulphur 
wash. Summer sprays are alnit.st entirely useless against this 
particular insect. Tliis is due to the fact tliat the female insect, 
herself protected under a .scale that is practically impervious to any 
spra}' that the tree can endure when in leaf, continues to give birth 
to living young for a period of several weeks ; and the young 
scales, which at first are easily destroyed, inside of two or tlircL- 
days .secrete a covering that is aVj practically impervious to any 
Washes that can be applied. . Hence to eradicate the in.sect by 
summer spraying would require an application every two or 
three days for several weeks. 

The lime, salt and sulphur wash is best prepared as follows: 
Slake fifty pounds of lime, then add fifty pounds of sulphur, and 
fifty to .seventy-five gallons of water. Boil the mixture for au 
hour or more, or until the ingredients are pr.ictically all dissolved. 
Then dilute to one hundred and fifty gallons. This formula is 
based upon results obtained by Mr. Emile Schanno in his ex- 
tensiv^j experimefits in \.\it Fourth Horticultural District. 

The best results are obtained by applying the mixture while 
.still warm, and by applying it with ccnisiderable force in the form 
of a rather coarse spray. The insects multiply with such 
astonishing rapidity that it is e.ssential, if one hopes to satisfac- 
torily control them, to destroy nearly every specimen. It is 
therefore necessary that the spray be dashed U])on tlie infested 
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branches with such force that it will drench everi' part. Oiitr 
such thorough application of the above wash each year will prove 
entirely satisfactory- in keeping the scale in check in tlie wonst 
infested orchard. 

No. 6, The Bud Moth. 

Tmctocera ocellana SchriC 

I am not aware that this destructive insect has before Ijeen 
recorded as present in this state, although it has been present 
in the Eastern States for more than half a century and has come 
to be recognized as one of the most destructive of orchard pests 
as well as one of the very hardest insects to combat. 
Present at Portland. 

April 2 1 St of this year, I received from Mp J. J. Borg, of 
Portland, a quantity of cherry leaves that were being seriously 
injured by numerous small dark-colored Tortricid larvae. I at 
once suspected that these larvae represented the skirmish line of 
the bud moth, but to be certain I sent a few of them to Dr. 
Howard, who under date of May 7th replied that ** there is little 
doubt that the larvae which you send are the larvae of the eye- 
spotted bud moth, Tmetocera ocellana^ May 24th all doubt a.s 
to the true nature of the pest was removed by the issuing of 
several moths of this species. 

Distribution. 

This insect is of European origin and was first descril)ed 
more than a century ago. In this country it first attracted atten- 
tion as an injurious .si)ecies about 1840, the first account of its 
work apparently l^eing the one published by Dr. Harris in 1841. 
Since then it has .spread over the New Pingland States, the Middle 
States, and Canada, and has been reported from Washington, D. 
C, Michigan and Mi.s.souri. In 1893 it was introduced at Genesee, 
Idaho, on nursery stock from Rochester, N. Y.,* and tiow it 
has obtained a foothold in Oregon. Whether the Portland 
specimens have spread from the Idaho importation or whether 
they Ijave been introduced from the liast on infested nursery stock 

1 do not know. 

Nature of the Injury. 

The small, brown, half-grown larvae of this insect pass the 

winter in minute inconspicuous cocoons on the twigs and branches 

♦C. V. Piper, Bill. 17, Wash. Rxpt, Sta., p. 24. ' 
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of infested trees. Early in spring, as soon as the buds begin to 
open, they leave their temporary winter quarters ai:d attacking^ 
both fruit and leaf buds, injure many of them so seriously as 
to stop their grcwth. On large thrifty trees this injury is of but 
little account unless the insects are ver>' numerous ; but in young 
orchards or in the rursery it seriously interferes with the proper 
shaping of the trees. Some of the larvae bore into the buds be- 
fore they have opened, but the larger proportion attack the half- 
opened buds and feed upon the expanding leaves and flowers, 
tying them together with silken threads. See Fig. 2, Plate VI. 
Some of the partly eaten leaves turn brown and thus render the 
work of the insect quite ccnspicucus. The tying together of the 
o|iening leaves and flow^ers and the brown appearance of many of 
them, are the n^ost characteristic indications of the work of this 
pest. 

Description and Life-History. 

The half- grown larvae winter in inconspicuous temporary 
cocoons which are usually secreted about the buds, on the twngs 
and smaller branches. See Fig. 3, Plate VI. When the buds 
begin to open in spring the larvae leave their cocoons and attack 
both leaf and fruit buds as above described. Some of the larvae 
received from Mr. Borg, April 21st, were nearly or quite full 
grown, while others were scarcel}^ more than one- half grown. 
They were dark brown in color with black head and thoracic 
shield, and were thinly covered with light colored hairs arising 
from minute black elevations. The largest ones were nearh- one- 
half inch long. 

Soon alter being received they began to spin their silken co- 
coons within the folded mass of leaves, and on May 12th the first 
pupa was observed. It is showni at a, Fig. i, Plate VI. May 
24th the first moth appeared and by June ist apparently all had 
issued. 

During the daytime the moths remain quietly resting upon 
the trunks and larger branches of the tree, wath their wings 
folded roof-like over the back as shown at r, Fig. 1, Plate VI. In 
this position thej- so closely resemble the bark in color that it is 
difficult to detect them. The moths probably live two or three 
weeks, and beginning a few days after they emerge fl}' about 
from tree to tree, mostly in the night, and deposit their eggs singly 
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PLATE IV. THE BUD MOTH AND ITS WORK. 
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or in small clusters upon the leaves. In from seven to ten days 
these eggs hatch. The young larva, which is at first green, at 
once begins to feed, usuall}^ upon the lower epidermis of the leaf. 
It soon spins for itself a silken tube open at both ends, and usually 
located beside the midrib. Fig. 4, Plate VI shows a leaf that has 
l)een partially destroyed. Throughout the summer the larvae 
work upon the leaves in this manner, but towards fall they retreat 
upon the twigs and branches and construct the temporary cocoons 
in which they pa.ss the winter as before described. 

Food Plants. 

So far I have received only specimens that were attacking 
cherr>' leaves. It is, therefore, somewhat early to consider this 
iiiFCCt as a prune pest, but in the Eastern States it has been known 
to attack the buds on apple, pear, peach, cherry, quince and plum 
trees, and blackberry bushes, and there can be little doubt that, 
.since it is now present in the state, it will soon attack our prunes. 

Remedies. 

In the East this pest is proving an exceedingly hard one to 
combat. ' No satisfactory results have been obtained in destroying 
the larvae in their winter quarters, but it is possible that in this 
climate a winter spraying with strong kerosene emulsion, or lime, 
salt and sulphur wa.sh would be effective. It is also possible to 
<iestroy a very large proportion of the larvae by spraying the trees 
with Paris green just before the flowers open. The opening buds 
should be kept coated with the poison so that the larvae may be 
killed l^fore entering within their protecting cover. ' We are a\s6 
of the opinion that a thorough under-spraying of the leaves with 
Paris green, l)et\veen June ist and June 10th, would prove effec- 
tive. In either case one pound of the poi.son should be used in 
two hundred gallons of bordeaux mixture. 

Most of our information regarding this insect has been de- 
rived from the publications of Mr. Mark Vernon Slingerland who 
first worked out its complete life-histor>'.* 

No. 8. The Clover Mite. 

/^ryobia pratcnsis Garnian. 
In this state this mite is generally known as the "red spider." 
The pest was first recorded as present in Oregon in 1889. Since 
then it has spread rapidly until now it is present in nearly all 
*Hnl. 50 and 107. Cornell Tniv. Kxpt. Sta. 
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the fruit-growing regions of our state, but has s.) far done no 
serious injury. During the winter of 1895-6 the extraordinary 
abundance of the eggs, principally on prune trees, attracted j;en- 
eral attention throughout the state. 

The eggs are shining red and are so small that when placed 
singly they are difficult to find. When at all abundant, however, 
they are deposited in masses, preferably at the base of the buds, 
or in other protected places on the bark, and give to such spots 
the appearance of being ** rusty." 

Our observations show that these eggs under favorable con- 
ditions begin to hatch as early as March 20th and continue to 
hatch for at least six weeks. By April 2rst, '96. the young mites 
in all stages of development were present in unlimited numl)ers 
upon the leaves of various fruit trees. Even at this early date, 
the leaves on the worst infested trees began to look pale and 
sickly and there w^as every indication that the attack was to l^e a 
serious one ; but the long continued cold rains following that date 
were so fatal to the young mites that by June ist only a few adults 

could be found. 

Remedies. 

Mr. C. P. Gillette, of the Colorado Experiment Station, has 
shown that the eggs are effectively destroyed by spraying the 
trees in winter with a solution of whale-oil .soap, one . pound tn 
four gallons of water, or one part of kerosene emulsion diluted 
with four parts of water. We have also shown that the mites in 
all stages maj' be perfectly destroyed in summer by spraying the 
infested trees with one part of kerosene emulsion in fifteen 
parts of water. 

No. 9. The Red Spider. 

Tefranychus Sp. 
This mite is probably the well known ' ' red spider ' ' of the 
greenhouse Tetranychus telarius. At Corvallis it is even more 
abundant upon prune trees than is the clover mite, but it does not 
seem to have attracted such general attention in other parts ol 
the state. To the unaided eye it appears very similar to that mite 
and the general appearance of infested trees is the same. The 
clover mite, however, is rarely found in the adult stage upon 
the leaves, and the eggs are always deposited upon the brandies 
or trunk, while the '*red spiders" may be found in all stages upon 
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the leaves, — the eggs, the youtig in all stages and the adults being 
j)rotected under a delicate web on the undersides of the leaves. 
The winter eggs, are deposited upon the trunk and branches, 
as are those of the clover mite and when abundant give the bark 
the same ** rusty " appearance. The remedies for the pest are the 
same as those used for the clover mite. 

No. lO. The Prune-Leaf Weevil. 

Tricolepis inornata Horn. 

The unpublished notes of Prof. F. L. Washburn, record this 
little grey weevil as feeding upon the leaves of prune trees at 
Corvallis, May 17th, 1891. May 12th of the same year, Mr. J. 
H. Albert, of Salem, Oregon, sent specimens of the same insect to 
the United States D^pirtment of Agriculture, with the report 
that they were ** eating the foliage of young prune trees, strip- 
ping them in a short time.*' No other reports of injury from 
this insect have been received. 

No. II. Plant Lice or Aphids. 

Two or more species of plant lice occur upon prunes in this 
state. Early in November, 1 896, a small prune tree was observed 
o!i the College grounds, the leaves and twigs of which were com-, 
pletely covered with rather dark wingless and winged aphid.s 
which we somewhat doubtfully determined as the plum aphis. 
Apis pnuitfoliae Fitch. May 31st leaves of the French prune 
were received from Halsey. Oregon, which were badly infested 
with the hop louse, Phorodon httmuli. The report accompanying 
them stated that the aphids were very thick on French prunes, but 
that the Italians had not been attacked. When received they 
were fast acquiring wings and, no doubt, a few days later all 
had migrated from the prunes to the hops. 

In their early stages these platit lice are pale green in color 
and are found on the undersides of the leaves. They winter in 
the egg state on the twigs, and the young lice appear upon the 
leaves principally in spring and fall. When abundant they cause 
the leaves to become curled or twisted and discolored. 

'***"Tj^g»^J)'iit remedy is to under-spray the leaves with kerosene 
emulsion, using one part of the emulsion to 12 or 15 parts of 
water. The spray should be very fine and mist-like so that it 
will, if possible, touch every insect. 
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No. 12. The Peach-Twig Moth. 

Anarsia lineatellayf) Zeller. 

June 9th, 1895, Mr. Hugo Garbers. of Hugo, Or., reported 
to this departnient that the twigs on his peach trees were bein*; 
destroyed by a small worm boring in at the tip. A few da\ s 
later, Mr. H. E. Dosch, Horticultural Connnis.«<iotier for the First 
District, reported the same injury to prunes as very common 
throughout his district. Up to and including the iStliof June 
many similar reports were received, some of which were accom- 
panied by injured twigs each of which contained a single larva. 

These larvae were reddish-pink in color with the head and 
shield of the first segment pale brown, and corresponded in 
every particular with Mr. William Saunder's description of the 
larvae of A. lineatella as quoted by Dr. IJntner in his first report 
on the " Injurious and Other Insects of New York." 

June 22d, 1896, some of these larvae were ('bserved to have- 
left the twigs and to have pupated in various parts of the breed- 
ing jars, the pupae being held in position b> a very slight cocoon 
consisting only of a few silken threads. July 3d four moths 
i.ssued from these pupae. These moths agreed perfectly witli 
the description of A, lineatella as quoted by Dr. Lintner in the 
article referred to above. 

No further reports of injury to prune trees were received, 
and nothing more was observed concerning this insect until Oct. 
2, 1896, when tlve strawberry plants on the College grounds, and 
in a neighboring patch Wc;re found to be very badl}- infested by 
reddish-pink larvae which were not to be distinguislied from 
those that had attacked peach and prune twigs in June. Several 
infested plants were removed to the insectary, and together willi 
plants out of doors, were examined from time to time throughout 
the winter, with the result that it was found that the larvae pass 
the winter iu their burrows in the strawberry crowns in a nearly 
dormant condition. During the winter infested strawberry 
crowns were received from several localities and in everyca.se the 
burrows were found to contain the larvae. 

May 19th, 1897, one moth issued in a cage in the insectary, 
although an examination of plants out of doors showed that the 
larvae were just beginning to pupate, and it was June i.st before 
any con.siderable number of pupae could be found. At the 
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present time, June 15th, moths are still continuing to issue. 
These moths are exceedingly similar to. if. not identical with 
those reared from peach and prune twigs last July. 

From the fact that there was a somewhat extensive attack 
by the twig-borer last June, and still no evidence throughout the 
summer, fall, and early winter months, of any attack on prune 
trees b\' a second brood of these larvae, and since in early fall 
strawberry plants were so generally attacked by great numbers 
of apparantly identical larvae, I have been led to infer that the 
July brood of moths deposits its eggs almost entirely upon the 
strawl^erry, although that inference is somewhat opposed to the- 
statement made by Professor Comstock that "the fruit-inhabiting 
larvae are found [in peaches] during the latter part of July and 
August and mature during Septeml^er."* and is entirely opposed 
to the statement of two prominent California authorities, that the 
small larvae bore into the bark of infested trees and there pass 
the winter in the larval stage. f 

April 20th. larvae of a twig-borer were received from Hal- 
sey, Or., and between that time and May 25th, when the last 
specimens were received, the work of this in.sect was reported from 
Halsey, Hugo. Lookingglass, Oakland, Dundee, Yoncalla, Junc- 
tion, Bellefontaine and Granger and were ob.served at Corvallis, 
Liberty and Rosedale. Mr. H. E. Dosch. Horticultural Com- 
missioner lor the First District, also writes me that he has 
numerous letters regarding this pest from various parts, and Mr. 
C. L. Diiley, Commissioner of the Second District, writes that 
the "pest is everwhere and small trees are literally denuded of 
terminal buds." 

The first larvae received were slightly more than one-fourth 
inch long, and were o a dirty brown or dull greyish black color, 
with head, first and la.st segments, and true legs shining black. 
In general appearance they so closely re.sembled the larvae of the 
bud moth that at first I mistook them for that insect. I soon 
noticed, however, that the habits of the two species were entirely 
different and that every larva o the tvvig-))orer was readily dis- 
tinguished by its shining black terminal segment. But this 
character, together with the general color of the larvae, rendered 

*Rept. Com. Agri. 1879, p. 255. 

tAlexander Craw, ronrth Biennial Rept. Cal. Hd o Horl. 

tC. W. Wood worth, Rept. Cal. Expt. Sta. 1894-5, p. 244. 
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them s() unlike the larvae of Anarsia lineatella (f) as described, 
and as seen in strawberry plants, and in prune twigs last June, 
that it did not occur to me that they could belong to that species, 
until May 17th when four of the moths issued. One oi these 
moths was at once sent to Dr. C. H. Fernald who wrote that it 
is Anarsia lineatella. 

If this determination is correct, and there can be no reason- 
able doubt of its accuracy since Dr. Fernald is without doubt the 
best American authority on the microlepidoptera, we are brought 
face to face with the peculiar phenomenon of a well known in- 
sect — one which was described in Europe nearly sixty years ago 
and which has been an important insect pest in this country for 
neirly forty years — being bred, in May, from larvae which are 
entirely different from those which are supposed to produce it; 
while on the other hand a very similar but evidently quite distinct 
insect is bred from apparently normal larvae of -^. lineatella which 
winter in strawberry crowMis, and the second brood of which occa- 
sionally attacks the twigs of peach, prune and plum trees in June. 
Either two species must be involved in this phenomenon or the 
larvae oi A, lineatella must exhibit ^ double dimorphism Am^ to 
different food plants and seasons. It appears to us ver>' probable 
that hitherto two very similar but entirely distinct species have 
lieen united under the name Anarsia lifieaiella ; that one ot 
these species breeds normally in strawberry plants but may occa- 
Monally attack, young shoots of the genus Friinus in June and 
July ; while the other so far as known breeds only upon trees of 
the same genus, wintering in the half-grown larval condition in 
."shallow burrows in the bark. If this supposition proves true, 
the interesting question arises, which of the two is Anarsia 
lineatella and what is the other species ? May it not after all 
lie the .'/. pruinella Clem, which has been discarded, as a syno- 
nym o A. lineatella Zeller. The proper answers to these que.*-- 
lions are of considerable scientific and economic importance since 
they may have a direct bearing on the efficiency of certain re- 
medial measures. 

Description and Llfa-Hi8tory« 
The twig-borer moth is shown at ^ and d. Fig. i, Plate VII, 
etilarged two diameters. The fore wings are dark grey, almost 
l)Iack in color, and are splashed with a few short black lines or 
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Streaks. The mounted specimens greatly resemble the moths 
reared from the lan^^ae in strawberry crowns, but are slij^htly 
larger, and darker in color. The habits of the living moths arc 
•quiie different,^ Those reared from the strawberry crowns crawl 
down among the vines even into crevices in the soil, apparently 
for the purpose of depositing eggs upon the crowns, and when 
disturbed run or flutter abc^ut with wings half spread. On the 
other hand the moths of the twig-borer invariably take an eleva- 
ted position in the breeding cage, and with the fore f)art of tht- 
3)ody slightly raised, and the labial palpi held rigidly upright in 
front of the face, they present a very characteristic and alert 
appaarance. When disturbed they dart rapidly atout, suddenly 
alighting again in the same characteristic attitude upon another 
portion of the cage. When out of doors upon the trees, it must 
be nearly impossible to distinguish them from biids. Tlie m.^th.s 
began to appear in our breeding cage May 17th, and continued^ 
to emerge until June 5th. ^ 

The larva is shown greatly enlarged at Fig. 2. Plate VII. 
It is brownish black or dull dirty black in color, with head, shield, 
anal segment and true legs black, and is covered sparsely with 
light colored hairs which arise from minute elevations. Whei* 
full-grown the larvae are nearly one-half inch long. They theii 
spin a very loose silken cocoon, wherever they may be feeding, in 
which they pupate. The first pupa was seen May 8th. and since 
the first moths appeared May 17th, the pupal stage lasts about 
ten days. The pupa and emptv pupal case are shown at a and 
^, Fig. I. Plate VII. 

Injury Done. 

The half-grown larvae pass the winter in minute burrows in 
the bark of infested trees. See Fig. 3. Plate VII. In spring 
soon after the buds begin to open, some of the larvae leave their 
winter quarters and bore directly into the center of the buds in 
such a manner as to destroy the terminal ones. The shoot, there- 
fore, fails to develop although often the dead terminal leaves may 
be surrounded by a whorl of well developed leaves. Later they 
attack the rapidly growing shoots, entering them either at the 
tip, or in the axil of a leaf, and lH>ring in the pith as shown in 
Fig. V, Plate VII. As soon as the fruit lx?gins to develop, it is 
also attacked, the larvae u.sually l)oring directly to the pit upon 
which they seem to prefer to feed. See Fig. 4. Plate VII. 
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other Generations. 

During tilt; summer we shall attempt to determine where 
llie moths deposit their e>^gs. how many generations of larvae 
I here are and how tlie> feed. It is prol)able. however, that the 
one or more summer hroods of larvae feed upon the leaves of 
the prune and that unless very numerous they do but little 
injury. As fall approaches the half-grown larvae probably retreat 
upon the branches, where they hirrcw into tlie bark and pass the 
winter, ready to emerge and attack the young shoots as soon as 
they begin to develop in spiing. 

Rennedies* 

It is possible that a winter spraying with strong kerosene 
emulsion, or lime, salt and sulphur wash would prove effective 
in destroying the half-grown larvae in their winter quarters; but 
>ince they must be exceedingly well protected in their burrows, 
we are strongly of the opinion that the best and cheapest remedy 
is to spray the trees just when the leaf buds are unfolding with 
Paris green, so that the larva's first meal in the spring will 
l)e a poisonous one. The best results will be obtained by apply- 
ing the poison in bordeaux mixture, using one pound to each 
2'M3 gallons. It is also possible that a more complete knowledge 
of its life history will show that this insect may be successfully 
controlled by spraying at other times. 

No. 13. The Box-Elder Plant Bug. 

Leptocoris irivittatus Say. 

This insect, which in a general way resembles an ordinary 
.s<|uash bug with fine red markings, is quite generally distributed 
throughout the state. Mr. Kmile Shanno, Horticultural Com- 
missioner for the Fifth District, has reported them as being ex- 
ceedingly abundant in some old orchards at The Dalles, and that 
they seem fond of sweet plums, etc., clustering upon them in 
great numbers and sucking the juice. 

Probably there is no better remedy than to spray them with 
strong kerosene emulsion or to jar them on to a sheet or blanket 
and quickly throw them into a tub of water to which a little 
kerosene oil has been added. 

The cuts illu.strating these articles have been prepared by 
Prof. E F. Pernot of the Department of Photography and 
l^^ngraving. Fig. i is after Riley ; Figs. 2, 3, and 4 are after 
Howard ; b. Fig. i, Plate V is after Marlatt; and Figs. 2. 3 and 
4.. Plate VI are after Slingerland. All others are original and 
are from material prepared by the author. 



Digitized by 



Google 



OREGON AGRICULTURAL 



ixpeifiment ^tatien. 



rf|J^J»J^J»J^»J»J|fcJ y» u^<^>»>>^#^^^w»^i^<^^^^^^^^b^ ^ 



BULLETIN NO. 46— JUNE, 1897. ' 



A Plant that Poisons Cattle. 



CICUTA 

iCtCH/dt 7«jf<»//.T ItretiU 

By U. P. HEDRICK. 



The Bulletins of this Station are sent free to all residents of 
OrefiTon who request them. 



AGRtcULTrRAL CoLLBGE PKIXTINO OFFlCK 

G. B. KKADY. PRiNtKR 

1897. 



Digitized by 



Google 



BOARD OF REGENTS. 



/. r. APPEA\SO.\\ President, Otegou City. 

IV. E. YATES, Secretary, Corvallis. 

/. A'. WEATHERFORD, Treasurer, Albany 

IVM. P. LORD, Governor, Salein. 

H. R. KINCAID, Secretary of State Salem. 

a. M. IRWIN, SupL Public Instruction Salem. 

WM. M. HIL L EA R K, Master State Grange Turner. 

T. IV. DAVENPORT, Silverton. 

W. P. KEAD1\ , Portland. 

WALLIS NASH, Portland. 

BENTON KILLIN, Portland. 

fONAS M. CHURCH, La Grande. 

SAMUEL HUGHES, Forest Grove. 

COMMITTEES. 



EXECUTIVE. 

SAl^rjELHlGHES, Chairman, IV. K. YATES, .Sen tiary, J. 7. .-i PPEie.SOA, 

IVILUAM Af. HIU.EARY, BEJ>/TO.W KfLLnW. 

FINANCE. 

BENTON KILLIN, WM. M. HTLLEARY, J. M. CHURCH, 

AGRICULTURE AND CHEMISTRY. 
BENTON KILLI.'\, WILLIAM M. HILLEARY. 

HORTICULTURE AND ENTOMOLOGY. 

.SAMUEL HUGHES, J. K. WEATHERFORIh 

MECHANICS AND HOUSEHOLD ECONOMY. 

f. K WEATHERFORD, SAMUEL HUGHES, IVAL LIS NASH. 

LITERARY DEPARTMENT AND LIBRARY. 

WALLIS N.ASH, T. W. DAVENPORT. 

ADVERTISING AND PRINTING. 

W. P. READY, ir. E. YATES. 

BUILDINGS AND GROUNDS. 

IV. E. YA TES, J M. CHURCH. 

FARMERS' INSTITUTES. 

/. iC. WE A THERFORD, W, E. YA TES. 



OFFICERS OF THE STATION. 



THOMAS M. GATCH, A.M., Ph.D., President and Di recto?'. 

H, T, FRENCH. M. S., Agriculturist. 

G. W. SHAW, Ph. D., Chemist. 

U P. HEDRICK, M. S. Horticulturist and Botanist. 

A. B. CORDLEY, B. S., Entomologist. 



Digitized by 



Google 



Digitized by 



Google 



A PLANT THAT POISONS CATTLE. 

introduction. 

\^A PLANT growing in the low pasture lands of Oregon, 

IS iL^ poisons cattle in the late winter and early spring. 

^^ Last spring probably not less than one hundred cattle 
were poisoned in those parts of the state where this 
plant grows. The inquiries as to what this plant is, has 
been a common and urgent one made of the Station men at the 
Oregon Experiment Station. Several attempts have been made to 
answer it. Such investigations may be briefly noted as follows: 

In the summer of 1889, Professor P. H. Irish, then in charge 
of the Department of Chemistry of this Station, fed the follow- 
ing plants to stock:* Common I^arkspur (De/p/nnium exalta- 
turn Ait.), Camass {Camassia esculenia Lindl.), Sanicle (Sanicula 
howellii C. & R.)» degenerated cultivated Parsnip {PasH7iica sa- 
iiva, L) and Cow Parsnip {Heraclenm lanahcm Michx.); all had 
been reported as having poisoned cattle, but as fed by Professor 
Irish proved harmless. 

In the spring of 1896 a farmer in Linn county sent to the 
Station a quantity of roots of Larkspur, saying that he felt sure 
that cattle of his had died from eating them. A cow at the 
Station was made to eat the roots sent and no ill effects followed, 
again proving tlie harmless nature of the roots of Larkspur. 

The following letter, recieved January 6, 1897, from Wald- 
port, Lincoln County, Oregon, is published as being typical of 
letters received every spring, and as indicating the time that 
reports of cattle poisoning begin to come in. 

" I send by to-day's mail a root tliat is playing havoc among the cattle 
in this .section of the state. A nuriiber of cattle have died in this vicinity 
from eating it, several having died on my ranch. What will counteract the 
poison that the plant contains ? 

Yours respectfully, 

W. H. Harrison. 

The roots proved to be those of Cicida vagans Greene, — a 
*Bul. No. 3. p. 25, Ore Expt. Sta. 
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plant of the Pansnip (Umbelli ferae) famil}'. t^pon request. Mr, 
Harriaion sent a quantity of the roots to the Station. A few of 
these were fed experimentally to two cows, and, though but a 
«mall quantity of tlie roots was taken into the stomachs of the 
animals in both cases, death resulted within two hours. The 
behavior o( these animals under the influence of the poison and 
the remedies tried, will be described in another part of the 
bulletin. 

Followingf the ab>ve experiment, several plants belonging 
to the Parsnip family, closely related to Cicuta, and generally 
found growing with it, and often suspected as being poisonous, 
were fed and proved to be harmless. Tliis, and a more thorough 
investigation of the properties of Cicuta, seem to indicate, con- 
clusively, that the latter is the plant that poisons cattle. 

Before attempting a further discussion of the plant in ques- 
tion, it may be said that its description for popular identification, 
is attended with many difficulties ; for it belongs to a fiamily, 
many of whose members are so nearly alike in appearance and 
habits that a skilled hotanist can identify some species only by 
minute differences in plant structure* I must, therefore, in my 
description, enter into details that might seem unnecessary to 
one not apprised of the difficulties to overcome. But, by the aid 
of the plates, made from photographs, and the descriptions of 
plants that might be mistaken for Cicuta, the average reader 
should have but little difficulty in identifying the plant in queston. 

Name. 

The name, Cicuta vagatis Greene, was given by Professor 
IJdwin L. Greene, now of the Catholic University, Washington, 
D. C, in 1889.* Previously, it had been considered as identical 
with Cicuta maculata Linn, the Eastern species of this genus. 
In all text-books, applicable to the Pacific Coast, the plant is yet 
called C maculata, but botanists have adopted the name given 
by Greene. 

In the matter of common names there is much confusion 
regarding this, as of many plants in the Parsnip family. The 
Cicutas are known in the various localities in which they are 
found by a number of common names. Gray, our best author- 
ity, alone, gives five popular names to the common Cicuta, as 
*Pittonia, Vol II, Part 7, Dec. 1889. 
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follows: Water Hemlock, Musquash Root, Spotted Cow bane, 
Beaver Poison and MuskVat Weed. Other botanists add to these, 
Wild Parsnip, Water Parsnip, Cow bane, and Snake Root. Alk 
these show how inaccurate and unsatisfactory are common names. 
If any one of these popular names is to be used. Water Hemlock 
is most applicable, but there cannot be any reasonable objection 
to calling the plant Cicuta, a name, about which, there could be 
no confusion. 

Description. 

The Cicuta found in Oregon, is a tall, smooth, coarse grow- 
ing plant ; its stems are round and hollow, branch from the base, 
may be erect or reclining in growth, and reach a height of from 
3 to 6 feet ; the stems spring from a bulb-like, perennial root 
and after flowering in mid-summer soon die down ; the leaves 
are from 2 to 3 feet long, smooth and glaucous, sometimes with 
a purplish cast, two or three times divided (bi or tri-pinnate); 
the leaflets are borne on the upper third of the leaf, there being, 
generally from 4 to 6 pairs, they are oblong and lance-shaped; 
about 2 inches in length, ^ of an inch wide, coarsely toothed, 
.sometimes unequally divided or lobed, and with small veins run- 
ning from the midrib to the notches in the edge of the leaflet, 
A part of an old and of a young leaf are shown in Plate I. 

The plant blooms in midsummer and bears an umbel or um- 
brella shaped cluster of small, white flowers at the end of a long 
stalk or peduncle (Plate I); from the blossoms, broadly ovate, 
kidney -shaped, ribbed fruits about ^ of an inch long are formed; 
these, when cut crosswise, show minute tubes containing an 
aromatic oil much like that in the seeds of the common Parsnip ; 
the seeds in these fruits are small, nearly cylindrical in shape, 
and have a slightly hollowed face. 

In studying the plant it will be found that the root btUb is 
he most distinctive part and will aid most in identification. Special 
attention is called to Plate II in which the bulbs are well illus- 
trated. A comparison of this plate with the other plates shows 
very strikingly the difference between the underground parts of 
plants of the Parsnip family, and makes obvious the great value 
of the roots as a means of identifying Cicuta. Taking the 
bulbous roots alone, as a means of identification, one could 
hardly make a mistake in naming Cicuta. * The subterranean 
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pnrt of Cicufa, properly speatnig, fs a cfosief jofiifecf, nndergrotrnd 
sten>. It is bulb like in appearance, 2 to 4 inches long and i to 2r 
inches thick. In color the exterior is a dark purplish green^ the 
iiiterior a yellowish \v1iite,. the flesh firm and bearing am abun- 
dance of reddish^ aromatic oil — -the odor of Parsnip being most 
decided ; the root bulb is only partly underground and emits 
long fibrous roots from beneath. Tlie poisonous^ property of the 
plaiU, cicutojsine^ is found in the oil of the bulb. 

Habit9. 

'file flowering and fruiting part of Cicuta is sustained by 
food stored away during one or more years of immature exist- 
ence. The reservoir for this supply is tlie bulb-like underground 
stem. After flowerings plant and root die, but while the flower 
ks developing^ the crown of the root, or underground stem^ send» 
out one or nK)re large bads, which, before the flowering stalk i» 
dead, have formed roots of tlieir own and are ready to produce 
a new plant. These buds sometimes require oi>e, andsometimed 
two seasons for full growth. From the above it will be seen that 
the life limit of the species- is intermediate between that of a 
biennial and a perennial. 

In growth, as the plant reaches maturity, it becomes stout 
and scraggly^ very often covering an area of five or six feet- 
Before reaching the fruiting season, the underground stem and 
roots bfcome exhausted and begin to decay, the plant at this 
time being sustained and supported by tough, fibroiLS roots 
springing from a point where the leaves break from the under- 
j^roiind stem. These roots are called accessory roots. At this 
period the young offsets are being formed. 

Distribution. 
Cicuta is founds in Oregon, in marshy or wet places both 
oti the seashore and in the mountains. It is of most frequent 
occurrence along the banks of coast rivers and inlets, but is 
reported as being quite common about the lakes of Southern and 
South -Ea.*5tern Oregon. It is so plentiful throughout all of 
Western Oregon, that it is dangerous to cattle, during the springy 
in uncultivated, marshy, pasture land. Cicuta is also found in 
abundance in Xoftheni California, in Washington, and in British 
Coin ni hi a. 

Other s<ifnn-a(iluuic plants of the Parsnip family, are often 
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foimd growhig witli llie Cicubi, wliicli adds to the difficulty of 
recognizing it and gives the others, most of which are harmless, 
a bad reputation. It is safe to say that no other plant in this 
family need l)e feared in Oregon pastures at tiie time whe« 
Cicuta is daagerotis, viz. from January to May. 

Damage Done by Cicuta. 

It Is hard to estimate the uumbef of cattle killed yearly i« 
Oregon by eating Cicuta. One hundred would be a low estimate 
in my judgment. Animals eat the underground portion of 
Cicuta in getting the tops which form about the first green 
herbage in earh* spring ; as they browse the foliage, the 
roots, being only partly subterranean, and growing in a soft 
soil, are pulled up and eaten. A piece the size of a walnut, it 
was found by experiment, is sufficient to kill n cow. It is p)X)bable 
that the poisonous ixmstituent is foiuid only in the underground 
stem and the roots. 

While the victims of the plant are chiefly cattle, vet they are 
not exclusively so. The poisonous parts are often mistaken foi^ 
Parsnips, Artichokes and Horse-radish, and thus human victims 
are not infrequent, A number of ca.ses of poisoning from Cicuta 
are annually reported in the United States. A writer in a local 
paper a few months ago, reported the ca.se of two cattlemen in 
Southern Oregon, who, after eating " Wild Parsnip," presumably 
Cicuta, died in a few hours, Falk reports, that in Europe, 
in thirty-one ca.ses of poisoning from Cicuta, 45 per cent died. 

Symptoms of Poisoning, and Remedies. 

Soon after receiving a quantity of the Cicuta bulbs fron1 
Mr. Harrison of Waldport, as before mentioned, it was decided 
to try their effects upon a cow, in order that a more direct 
knowledge of the action of the poi.son might be obtained. The 
following is the description of the behavior of two animals to 
which was fed the Cicuta. — the notes having been taken by 
ProfCvSSor H, T. French, the Station Agriculturist. 1 

*' A bulb was cut into .small pieces, mixed with a carrot cut 
up in the same way, and fed to a two-year old grade heifer. The 
material was fed at 8 o'clock, a. m.. and at 9:30 the animal .was 
dead. The poison performed its work so quickly, that we were 
unable to be present at the moment death occurred. The animal 
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evicientl}' died in a spasm, froth and foam having escaped from 
its mouth in considerable quantities. 

**On post-mortem examination, pieces of the root were found 
in the rumen, and in the reticulum or second stomach. None 
was found beyond the second stomach. It was somewhat sur- 
prising to find not more than two drams of the root in the stom- 
ach. A very small portion might have passed beyond recogni- 
tion by mastication, but a careful examination was made resulting 
in the finding of the above amount. From the amount left in 
the feed-box it was evident that only a very small portion had 
been eaten. 

'* The lungs were highly congested, otherwise there were no 
abnormal conditions noticed in the abdominal or thoracic cavities. 

** The following day another animal was fed the poisonous 
roots in order that an attempt might be made to counteract the 
effect of the poison with an antidote. 

**A calt one year old was selected for the experiment. The 
temperature of the animal was taken in the evening and morn- 
ing preceding the experiment. The normal was found to be 
i02>^ degrees. 

•*Two bulbs the size of an egg were cut and mixed with car- 
rots, and a little grain sprinkled over the roots. The material 
was eaten under protest in order to get the grain and carrots. 

*'The roots were fed at 9:15, a. m.; at 9:40 the temperature 
was 103, and the muscles about the nose began to twitch. At 
10 o'clock the temperature had risen to 103 J^, and the animal 
was a little uneasy. At 10:25 the temperature was 104, and 
there was a trembling about the flanks. The eyes watered 
very freely ; at 10:35 the animal was somewhat excited, and the 
temperature was io4X- At this time urination began and con- 
tinued very freely until death ensued. At 10:45 ^^^ animal fell 
over on its side in a spasm. The eyes were drawn and the 
muscles were rigid and contracted violently. The animal fell 
backward rather than sideways, and when part way down rolled 
on its side. 

**As soon as possible it was given an ounce of spirits of 
turpentine in a quart of milk, and immediately the calf re- 
covered its feet and l:)egan to walk about, though with difficulty ; 
its limbs were stiff and it walked with a straddling gait. At 
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10^55 ^^^ temperatUTie stood at 10434 ^"^ perspiration was 
flowing very freely. The respirations were hurried lieing 
about double the usual number per minute ; soon there were 
indications of severe spasms. The dose of turpentine and milk 
was repeated and the animal stood up till ti:;^o. when it went 
down as before. A full dose of tincture of aconite with a quart 
of milk was given, but no results were noticed ; immediately 
after a hypodermic injection of nitro-glycerin was made, but 
with no results. The spasms were almost continuous from the 
time the animal fell over until death took place at ii:45> just 
two and one-half hours from the time the poison was adminis- 
tered- The highest temperature reached was to6^ degrees.'* 

The cattle were fed, as above described, in March* During 
the next few weeks a number of *' sure " remedies were recom- 
mended. The most common of these are lard, bacon grease, 
milk, and flour. The milk had proved to ba worthless in the 
first experiments, but to satisfy ourselves regarding the other 
named remedies, and to try some of a more medicinal nature, 
another animal, early in May, was fed several of the poisonous 
bulbs. The bulbs were of thie same lot used in the first experi" 
ments, but had been growing for a month in a green house. It 
was expected that growth w.)uld remove some of the dangerous 
properties of the bulbs, but it was a surprise to find that an 
animal eating many times as much of them as had killed the 
cows in the previous experiment suftered no ill effects whatever. 
The conclusion is obvious; the bulbs are only dangerously poison 
when in the dormant state, or for a short time after growth be- 
gins in the spring. Cattle are likely, then, to be poisoned only 
from the first of January to the middle of May. 

It is probable that the simple remedies, as lard, bacon grease* 
flour, and milk, .so highly recommended by stockmen, in the 
milder cases, are of value, as they are substances which would 
tend to retard the absorption of the poison in the stomach, and, 
given in sufficient quantities, w )uld act as a purgativ^e to expel 
it from the intestines. But it is my opinon that notie of these 
would be of avail with an animil that had swallowed even a 
small quantity, a few drams, of the bulb when the poison is most 
virulent. Further investigation may develop some agent more 
potent as a remedy but until then, farmers must dei>end upon 
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prevention ~4ceepirfj^ ttfeiV caftfe froirf pasfiTre lands ctoirtainfflg: 
Cicuta^ 

eradication. 
Air eflfbn should be make ta eradicate Cicuta completely 
(torn all enclosed pastures^ Citltivation will soon exterimtiate it 
ffo:n fields that can be tilled. In other pasture lands^ the plant 
mice recogiMzed^ can be eradicated during spring: and summer by 
^o\n%ovex the fidd With a sharp hoe, spade, or shovel, a»d chop- 
ping out the rootSy a thing easily done ; or, better stilly while 
tlie ground is soft in the early spring, just after the plants begin 
%o grow, tliey may be pulled put by hand thus securing complete 
extirpation. In most pastures Cicuta occurs but ^)aringly and 
to detect it* will require close observation. The bulbs can be 
feadily destroyed 'by exposing them to the direct action of the 
elements — :sun, frost, and wnid, so that an occasional plowing \^ 
•fEective in getting rid of the plant. 

Related Plants Likely to be Mistaken for CiGUta, 

Two plants closely related to Cicuta are often mistaken for it, 
f«nd. since both are more plentiful than the Cicuta, cause those 
(I pen who^ premises they grow, much uneasiness. A careful 
comparison of the description of the plants here given aided hy 
the plates, will enable farmers to easily distinguish these more 
common and harmless plants from the Cicuta. The first of these 
plants IS .'7— 

Wild Celekv. {penanthe si^rntentosa Nutt,) — ^Wild Celer>^ 
(s well shown in plate III.^ A comparison of the parts of the 
plant in the plate with those of Cicuta on Plates I and II, shows 
that the leaves and leaflets are much smaller, the stems weaker 
and ridged^ that there are bracts or leaflets, called involucres, 
under the flowers : and that the root stacks or bulbs, are vefy fnuck 
different, in beini^ smaller, less dosely attached ta the plant, and of a 
different shape. The plant is more aquatic in habit than the 
Cicuta : grownng nearly always in water, often in running water 
Wild Celery is smaller than the Cicuta, growing only from 2 to 3 
feet high. Its thick, aromatic roots have the smell erf Celery, 
instead of the Parsnip as ha» Cicuta, and the b^se of the leaf 
stems much fesemble those of small Celery stems. The plant 
is edible and is much relished by the Indians, and is not unac-' 
ceptahle to a hungry White Man, 
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Sweet Cicely. {Glycosma ambiguum Gray.) — Sweet 
Cicely, the second plant that farmers commonly mistake for 
Cicuta, is shown in Plate IV, and a comparison of this plate 
with the preceding ones will make plain the diflFerences. It may 
be easily distinguished from Cicuta by the root, its smaller size, 
its smell of Cicely or Anise instead of Parsnip, and the fact that 
it is common in dry lands as well as in marsh lands. Sweet 
Cicely is harmless. 

There are other plants which as closely resemble the Cicuta aft 
the two described above, but they are not common in pastures and 
ari not to my knowledge suspected of being poisonous. Wild 
Celery and Sweet Cicely have been frequently brought to the 
Station as ** the plants that poison cattle." 

Poison Hemlock. (Canium maculatum Linn) has been 
sparingly introduced in waste places in the neighborhood of the 
older settlements, but it is not dangerous in pastures as its herbage 
comes at a time when good pasturage is plentiful and, moreover, 
its leaves exhale a sickly, disagreeable odor which repels all 
animals. Its smaller size, white fusiform root, foliage spotted with 
purple, and later appearance, easily distinguish it from Cicuta. 

REVIEW. 

^ I. Cicuta, a plant of the Parsnip family, growing in the 
low, pasture lands of Oregon, in late winter and early spring, 
poisons catttle. 

2. The following plants, reported poisonous, were fed to cat- 
lie without ill eflFects : Larkspur, Camass, Sanicle, degenerated 
cultivated Parsnip, and Cow Parsnip. 

3. Common names are inaccurate, and the plant in ques- 
tion should be called Cicuta, to avoid confusion. Locally, Cicuta 
is often known as, Wild Parsnip, Water Hemlock, Musquash 
Root, Cow Bane, Water Parsnip, Muskrat Weed, and Snake 
Root. 

4. Cicula is a tall, smooth, coarse, marsh perennial ; the 
stems come from a bulb-like, underground stem ; the leaves are 
from 2 to 3 feet long and have from 4 to 6 pairs of lance-shaped, 
coarsely-toothed leaflets ; the plant blooms in midsummer and 
l>ears an umbel of white flowers which form small kidney-shaped, 
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fibbed, kroinatic fruits. The underground root-stoek is the most 
distinctive part of the plant and ivill aid most in identitication . 

5 Cicuta is found throughout Oregon, Washington. 
Northern California, and British Columbia. It is of most 
frequent occurrence along banks of coast rivers and inlets. 

6, It is estimated that about loo cattle are killed annually 
n Oregon b}^ eating Cicuta. Human victims of Cicuta are not 
n frequent in the United States. 

7. After eating the Cicuta roots death takes place, com- 
humly, in a few hours. The symptoms of poisoning are uneasi- 
ness, twitching about nase and mouth, trembling of the flanks, 
watery eyes, much perspiration, high temperature, continued 
urination, and finally violent spasms which end in death. 

' 8. As a remedy, stockmen reconmiend, lard, bacon grease, 

milk, and flour ; these, by absorbing the poison, and acting as a 
purgative may be of avail in mild cases. 

.9. Cicuta should be eradicated from enclosed pastures by 
cultivation, cutting out, or pulling up. 

10. Two common plants of the same family. Wild Celery 
and Sweet Cicely, are often mistaken for Cicuta. 
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RELATIVE DIGESTIBILITY OF CHEAT AND CLOVER HAY. 

Much controversy has arisen over the comparative value of Cheat hay. 
Cheat has long been considered a valuable hay-producing plant throughout 
the Willamette valley. That it grows well there is little doubt. Many 
farmers report a yield of three to four tons per acre, and even greater yields 
are often mentioned. The average yield is about 2>^ tons per acre. This 
portion of the State seems to be the natural habitat for several wild species 
of Bromus; and owing to the certainty with which Cheat may be grown, 
and the uncertainty which attends the efforts of the farmer in gfrowing 
other varietie»of grasses, it is not strange that Cheat should be retained so 
tenaciously. 

Cheat is a very hardy plant, easily withstanding such vicissitudes of climate 
as are likely to prevail throughout a large portion of Western Oregon. On 
low, flat, heavy soil, where water is too abundant during the winter months 
for other grasses to thrive, Cheat will make a ver>^ good growth. It would 
not be easy to find a grass that can surpass Cheat under these condi- 
tions. On the higher portions of the land, or on land which is fairly well 
drained, there are other varieties of grasses and clovers which may be 
grown suscessfully, and which will give much better results when fed to 
stock. 

The question upon which this report is intended to throw more light is 
not a question oi growing Cheat, but rather its value as compared with 
Clover, when fed to cattle. 

It is a common practice at present to feed Cheat to dairy cows as well as to 
all other kinds of stock; and it is with a view of discouraging its growth for 
dairy stock especially- that these facts are presented. 

The question of profit is determined more largely if possible, in dairying, 
than in any other branch of farming,by a propefknowledge of the food supply 
It is not a question of quantity altogether, but of quality, and a proper com- 
bination of food constituents to produce the best results. The dairy cow is a 
delicately wrought machine which must not be over worked in consuming a 
large amount of material that is not needed, in order to get a sufficient sup- 
ply of that which is essential in the production of milk. 

When Cheat is fed to dairy cows the creamery man complains of a lack of 
milk supply, and this fact implies that the farmer is simply keeping his cows 
without getting proper returns from them. Much is said in these days re- 
garding the yield of butter fat as an indicator of the value of a cow in the 
dairj'; but it is not altogether just to the cow to apply the test before we 
have learned how to feed her properly. While the food, under normal con- 
ditions, will not materially change the per cent, of butter fat in milk, it will 
materially change the total yield by increasing the flow of milk. 

It would not be right to discourage the growth of Cheat unless there is 
something better with which to replace it. Over a large portion of the 
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Willamette valley, where Cheat is now grown, Clover can be grown success- 
fully. This has been thoroughly demonstrated on the Experiment Station 
farm, and we have seen the same results obtained on other farms in this 
portion of the State. 

The two factors entering into the value of a foodstuff are its composition 
and its digestibility. The first factor is determined by chemical analysis 
alone. The second is determined either by actual trials with animals, or 
with artifical digestion fluids made to correspond closely with the digestive 
fluids of the body. The digestible matter for most of the common cattle 
foods has been determined by feeding animals for a stated period upon food 
whose composition has been previously determined by analysis. The ma- 
terial so used is weighed and the excreta of the animal carefully collected, 
weighed and analyzed. 

The solid excretum is simply that material which has escaped the action 
of the digestive fluids, or the indigestible matter. From its analysis, and 
that of the food eaten, can be calculated the amount of the food digested. 

The per cents of the various nutrients that can be digested by an animal 
are called the digestion co-efficients. 

Thus it is seen that chemical analysis is the first and last step in render- 
ing intelligible the results of feeding experiments. It is absolutely essen- 
tial to a proper understanding of the material used in rations, if we desire to 
feed economically. It is the foundation upon which the whole system of 
rational feeding rests. The object of the following experiment; from the 
chemical standpoint, was to determine the digestion co-efficients of Cheat 
{Bromus secalinus) hay, and to compare its digestibility with that of Red 
Clover ( Trifolium pratense) vnh^n fed to the same animal. 

It seemed the more essential to set forth the results thus contrasted since 
after the publication of Bulletin 39 numerous persons — some evidently not 
having read the bulletin — made Extravagant statements as to what* the au- 
thor claimed. Now the fact is that the writer never did assert that the hay 
in question was ''worthless/' for such a statement would be far from the 
truth. What he did intentionally imply was that Cheat did not favorably 
compare with several other grasses there named, either from the standpoint 
• of a food or in economy of production. Cheat, and even straw, can be 
made the basis of a ration, but it is certainly poor economy to feed a hay of 
low food value when there are others much better which can be had; and it 
is still more wasteful, as well as crude and unscientific, to feed either this 
or any other coarse food alone, when the advantages to be gained by proper- 
ly balanced rations are so clearly set forth in the literature of the day, and 
are so well recognized by the most eminent feeders of the country. 

The details of the feeding were as follows: A three year old Short Horn 
grade steer was selected for the experiment. The animal was placed in a 
stall arranged in such a manner that the excreta could be collected without 
loss. The apparatus used was that recommended by Professor Armsby, of 
Pennsylvania. It is shown in the accompanying illustration. The appar- 
atus was found well adapted to the work. The preliminary feeding began 
on February 17, 1896, and continued till March 2d, during which time 
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the animal was fed in the same manner as during the actual digestion 
period. During the last four days of this time the harness was adjusted 
to the steer, and the conditions made identical with those of the digestion 
period. 

The hay was cut as for ordinary feeding, and after being thoroughly mixed, 
was weighed into rations, and a sample of each placed in an air tight bottle 
and brought to the laboratory for analysis. The first of the prepared rations 
was fed to the steer on March 2d, at 5 p. m., and the experiment ended at 5 
p. m., March 8th. The water, as well as the food, given to the animal was 
carefully weighed. The amounts of each consumed, together with the 
weight of excreta, and the weight of the animal are given in Tables I and 
II. It is somewhat interesting to note the fact that the animal voided 58 
per cent more urine during the Clover experiment than when fed on the 
Cheat. During the same time he drank 20 per cent, more water. The 
samples of dung were brought to the laboratory where they were reduced 
to an air-dried condition, and after being ground till the entire material 
would pass through a one-millimeter sieve, were preserved in air-tight bot- 
tles till analyzed. 

TABLE I— CHEAT. 



Dates. 



March 3 

March 4 

March •> 

March 6 

March 7 

March 8 

Total 96 , 215K 
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TABLE II-CLOVER. 



Dates. 



1 








-?. 


1 "^ 
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March 23 :. 15 21 

March 24 ; 15 ' 70 

March 25 ! 15 | 40 

March 26 , 15 I 49^ 

March 27 , 15 ' 42^4 

March 28 1 15 ' 47 

Total go ! 270 

The composition of the two hays was aa follows : 



Pounds Pounds' Pounds Pounds 
30 I 
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991 
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TABLE III. 



Material. Clover. Cheat. 



Water 4.27 Dry 7.00 Dry 

Dry matter 95-73 matter. 93-oo matter. 

Ether Extract , 3.35 1 3.50 1.95 2.o<> 

Protein 14.84 , 15.50 6.06 6.52 

Crude Fibre 2S.83 30.11 31.80 3419 

Nitrogen-free Extract 40.20 41.12 ■ 44 10 47-43 

Ash • 8.50 I 8.77; 9.09 9.77 

Total dry matter^ 95-73 1 loo.oo 93.00 100.00 

i _. I 

For a full description of the terms above employed tlie reader is referred 
to Bulletin 39, but for the sake of reference the following resume is here in- 
serted: 

Protein^ albumenoids, and nitrogenous matter mean the same thing, and 
are represented by the white of an ^^^, lean meat and the gummy part of 
wheat. Other things being equal, that food has the highest food value 
which is the richest in digestible protein. The function of this class of 
bodies is that of muscle forming. The term Ether Extract in the case of 
grains might w^ell be expressed by the word fat, which is frequently used, 
but in the case of grasses and other coarse foods there is also included color- 
ing matter and certain gums. Crude fibre is a term used to express the 
more woody parts of the plant, and is well represented by paper and cotton 
fibre. It is closely allied to starch, and with the next group belongs to the 
class of carbohydrate^ The Nitrogen-free Extract is best represented by 
such bodies as sugar and starch, which together with the Ether Extract and 
Fibre serve to form animal fat and heat. 

As stated above the indigestible matter constitutes the dung. This was 
collected during the period of the experiment, weighed and analyzed. 

TABLE IV— THE STEER VOIDED AS DUNG. 

Dry Matter. 

Of the clover hay. 190.5 ft>s ^ 32.37 lbs. 

Of the cheat hay, 199.7 lbs ; 4910 ^s. 

The water-free dung showed the following composition:* 

TABLE V. 

€loi>er. j Cheat. 

Ether Extract 1 4-51 256 

Protein i.S.40 . 6.S9 

Crude Fibre 33-32 ] 33,24 

Nitrogen free Extract 3224 , 13.47 

Ash 14.53 I A3-H 

Total 100.00 . 100.00 

♦The nitrojjen was corrected for metabolic nitrogen according to the method suggested 
by Dr. Jordan in Annual Report of Maine Station, 188S. 
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Proin the above figures, computing the ingredients of the dung excreted 
during the experiment, we have: 

TABLE VI. 

Clover, Cheat. 

Ether Extract a j.46 1.26 

Protein 4.9S 1 3.3^* 

Crude fibre i .78 16.22 

Nitrogen -free Extract 10.52 21.58 

Ash „ 4.70 6.66 

Total ' 32.37 49 10 

These figures represent the indigestible matter. It is evident, then, that 
if these be subtracted from the figures representing the ingredients eaten, 
we shall obtain the amounts digested. 

TABLE VII—SHOWING DIGESTIBILITY OP CLOVER HAY. 

Tur^t.,i^i ^y E^^*'^ j».^,.i^ Crude ^^^!r!!?f'^' Ark 
Material, 3,^^^^^ Extract. ^oUin. p^^^^ Extract, 

In 90 lbs. clover hay 86.15 3-02 13-35 25.94 36.29 7-55 

In 190.5 lbs. clover dung 32.37 1-46 4-98 10.78 10.52 4.70 

Amounts digested, lbs 53.78 1.56 8.37, 15.16 25.77 2.85 

TABLE VIII— SHOWING DIGESTIBILITY OF CHEAT HAY. 

Material. Matter. Extract ^^'''"••1 Fibre. Extract 



In 96 lbs. cheat hay 89.28 1.86 581 30.52 42.37 8.72 

In 199.7 fts. cheat dung 49.10 1.27 3.38 16.22 2158 6.66 

Amounts digested, lbs 40.18 60 2.43 i4-3o 20,72 2.06 

The following!: table shows the comparative digestibility of the constitu- 
ents in each food stuff used in the experiment: 

TABLE IX— DIGESTION CO-EFFICIENTS. 

Clover. Cheat. 



Dry Matter / 62 45 

Ether Extract 55 32 

Protein ' 63 42 

Crude Fibre 59 46 

Nitrogen-free Extract 1 71 49 

A.sh 37 23 

Computing the nutritive ratio* for each, as determined by the experi- 
ment, it is is found to be: 

For clover hay i: 53 

For cheat hay 1:15.0 
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The chemical analysis shows tliat Cheat contains a larger per cent, of indi- 
gestible woody fiber than Clover, and less than half as much protein or flesh 
formers. In carbohydrates, or those substances which go largely to keep up 
animal heat, the Cheat is better provided than the Clover. This to a certain 
extent explains why the Cheat gives such favorable results in keeping stock 
animals, or those which are being kept over winter. In the fat contained 
the Cheat is not nearly as well provided as the Clover. 

The nutritive ratio is rather wide — that is there is a large proportion of 
carbohydrates to the protein, or flesh forming substances — there being 15 of 
the former to one of the latter. It is not economical to require the animal 
functions to take care of so much crude fiber in order to obtain a sufficient 
supply of nitrogenous material. It is cheaper to supply the deficiency by a 
better balanced ration. Tliis might be done by feeding liberally with bran 
oil meal, pea meal, or cotton seed meal, but in feeding these concentrated 
foods the expense is materially increased. The best results will be obtained 
when we feed in the coarse food as nearly a complete, or balanced, ration 
as possible. 

* Found by multiplying the Ether Kxtract by 2%, adding to the product the Crude 
Fibre and Nitropcn-free Extract, and diWdingby the Protein, It expresses the relation 
between the carbohydrates and the protein. 
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SPRAYIiNO. 



Previous bulletins of this Station, the horticultural and agri- 
cultural press, and the publications of the State Board of Horticul- 

_^____„„ _, „ -.., ture, have so 

widely dis- 
sem i n a t e d 
information 
regarding 
spraying op- 
erations that 
another bul- 
letin on the 
subject may 
seem almost 
superfluous . 
But the fact 
that spray- 
ing is com- 
i an essential 
fruit culture, 
the fact that 
Bulletin No. 
r, is complete- 
aakes it neces- 
ich a bulletin 
i of supplying 
those who still 
: for it. 

'ing pages no 

)een made to 

the results of 

ence. On the 

have drawn 

ireujy upon all available 

sources- -the horticultural press, the bulletins of other stations, 

the publications of the United States Department of Agriculture, 
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and the experience of local fruit growers, as well as our own ex- 
perience, but have endeavored to select and to recommend only 
those thoughts and operations which our experience and observa- 
tions during the past two years have convinced us are most valu- 
able under the conditions prevailing in this State. 

IMPORTANCE OF SPRAYING. 

We do not believe that spraying is the one essential — or even 
the most essential — requisite to successful fruit culture. We do 
not even believe that it is the only means that should be employ- 
ed to hold in check the numerous insect and fungus pests of cul- 
tivated crops. But we do believe that in this age of the codling 
moth and apple scab, of woolly aphis and apple canker, San 
Jose scale and brown rot, he is wise who insures his fruit and 
trees against the ravages of these pests by a judicious use of the 
spray pump. . 

W^e believe that everyone who owns an apple tree, a pear tree, 
a cherry tree, a fruit tree of any kind, should spray that tree or 
cut it down. We believe this because observation has convinced 
us that there are indeed few fruit trees that are not infested with 
some form of insect pest or fungus disease, and every infested tree 
that remains standing and neglected is a constant menace to the 
many valuable orchards of the State. This obligation should 
rest not alone upon those who are in the business of fruit grow- 
ing. It should apply as well to the farmer who grows fruit only 
for family use, and to the dweller in town or city who grows only 
a few trees in the back yard or on a vacant lot. It should apply 
with particular force to the two last classes. The progressive 
horticulturist knows that the health, even the life of his trees, 
the quality of his fruit, and hence the degree of his success, oft- 
times depends on a right use of the spray pump. 

WHY WE SHOULD SPRAY. 

Knowing that he had dealt extensively in Rogue River apples 
the past season, I wrote Hon. H. B. Miller of Eugene for an esti- 
mate of the loss sustained by the fruit growers of Oregon through 
the ravages of fruit pests. No better argument in favor of a wide- 
spread use of the spray pump can be advanced than his reply 
which is as follows: 
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" In the district where we packed nearly forty carloads of ap- 
ples i\i% pack did not average over fifty per cent, of the fruit picked. 
This was in Jackson and Josephine counties. 

"The greatest damage was caused by the codling moth, but I 
also found a few orchards that had been great producers almost 
ruined by canker, and many other valuable orchards almost 
ruined by San Jose scale. The entire crop of several orchards, 
with a thousand bushels each of otherwise fine apples, was worth- 
less because of scale. It is quite safe to say that in the Rogue 
River country alone the loss of fruit from moth and scale equalled 
fifty thousand dollars, and the work of the codling moth and the 
apple scab throughout the Willamette valley is so bad that not 
one- tenth of the apples are marketable. I believe it a very mod- 
erate estimate of the loss in this State this year from scale, moth 
and scab to place it at one hundred and fifty thousand dollars. 

" The limited amount of spraying was a great surprise to me. 
/ am firmly convinced that two-thirds of the orchards now bearing 
good fruit will be worthless within five years because of failure to 
spray, '^ 

WILL SPRAYING PREVENT THIS LOSS. 

Nearly everyone is awarQ of the serious losses caused by the 
ravages of insects and fungi, but all are not convinced that spray- 
ing will prevent this loss. Some are skeptical because they have 
sprayed their trees and have seen no beneficial results, but most 
are skeptical because it is easier to doubt and lose their fruit 
than it is to dispel their doubt and save their fruit by an intel- 
ligent use of the spray pump. 

It is generally admitted that eastern fruit growers may use the 
spray pump advantageously, and that even in this State experi- 
mental spraying may be successful. The belief seems to be quite 
general, however, that our excessive rainfall during the spring 
months is an important factor in making spraying on a large 
scale ineffectual in this State. I have therefore thought best to 
supplement our own experience with that of a few prominent 
fruit growers in various parts of Oregon. 

Mr. C. E. Stewart, of Medford, one of the most extensive grow- 
ers of apples and pears in Oregon, writes as follows: 

"I have failed to make a memorandum of dates but sprayed 
just as soon as the blossoms dropped from the fruit and before 
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(he calyx closed. The second spraying was three weeks after the 
first and the third spraying three weeks after the second. (This 
last spraying did little good as a heavy rain washed most of it off). 
The fourth spraying was commenced July 5th. 

" Up to this time there was no wormy fruit in the orchard, but 
about the 20th I found some worms and many eggs on the out- 
side rows on three sides of the orchard. Put in one day spray- 
ing them. The result was that at picking time the Bartletts, 
Howells, Clairgeaus and Winter Nelis were practically clean, 
there being not more than one-half of one per cent, wormy except 
on three Bartlett trees on which the first spraying was omitted to test 
the value of early treatment, but which were sprayed like the 
others the balance of the season. The fruit on these three trees 
at picking time was fully fifty per cent, wormy. 

"I tried the same experiment on apples during the summer of 
1896 with the same result. The per cent, of apples saved this 
year is fully ninety-five, and the loss nearly all occurred on out- 
side rows where the moths came in from unsprayed orchards. 

"I have a young apple orchard of eleven acres that commenced 
bearing last season and which was not sprayed. It is three- 
fourths of a mile from the main orchard and one-half mile from 
any bearing apple or pear trees. The fruit in this orchard was 
nearly all wormy. I took thirty-two wormy apples out of forty- 
eight from one tree in July. 

"The spray I used this season and last consisted of one-half 
pound of Paris green, one-half pound of London purple, and four 
or five pounds of lime to one hundred and sixty gallons of water 
for the first two sprayings. For the third and fourth sprayings, 
fourteen ounces of Paris green and London purple were used 
with the same amount of lime and water as for the first spray- 
ings. This solution may appear too strong for the last treat- 
ment, but if it is kept thoroughly stirred, which is imperatively 
7iecessary to obtain good results, it will injure neither fruit nor 
foliage. 

" I think that as a rule three sprayings are sufficient if rain 
does not interfere and if there are no neglected orchards near." 

Mr. A. Holiday of Scappoose sent us the samples of sprayed 
and unsprayed apples (See plate I), and wrote as follows: 

" The unsprayed apples were gathered from old trees that have 
never been sprayed, and I think it safe to say that five-sixths of 
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the apples were affected with scab. The sprayed fruit was taken 
from trees eight or nine years old that have had good care. Hav- 
ing never sprayed for scab alone, last spring just before the buds 
opened we gave the trees a spraying with Bordeaux mixture and 
the result was we had very little fungus, where the year before 
some of the fruit was badly affected. 

"We paid one dollar per barrel for lime and five dollars per 
hundred for blue vitriol which made the cost of material about 
one and one-half cents per gallon. Two gallons of spray will 
cover quite a large tree, and when we take into consideration that 
at present nice smooth apples will bring one dollar per box, 
while inferior stock finds slow sale for less than half that amount, 
I think it pays to spray." 

Mr. J. M. Wallace who has extensive apple and pear orchards 
near Salem and who closely followed our advice in spraying adds 
the following testimony: 

"I sprayed our pears three times with the Bordeaux mixture. 
The two last times I added Paris green to the Bordeaux for cod- 
ling moth. The spraying was a decided success. My pears were 
clean, free from spots, clear of fungus and in the market sold at 
the top price. 

" Our Spitzenburg orchard of 2,700 trees we did not spray for 
the codling moth as our foreman thought there were not enough 
apples on the trees to justify the expense. There were, however, 
three or four hundred bushels, out of which we got 30 boxes free 
from worms, which sold for one dollar per box. The remain- 
der we sold at the cider mill for thirty cents per bushel. This 
experience speaks for itself." 

FAILURES. 

The above examples are sufficient to prove that spraying is a 
success if intelligently and energetically done, even in Oregon. Still , 
many have sprayed, have seen no beneficial results from the 
application and have condemned the process as worthless. To 
such we would say study thoroughly the cause of your failure 
and then try again. Blame yourself for your failure — do not 
condemn a process that has been proven to be a success by thous- 
ands of practical men in most of the principal fruit growing re- 
gions of the world. The cause of your failure was probably 
one of the following causes: 
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1st. The use of the wrong remedy. 

2d. The use of poor materials. 

3d. Lack of thoroughness in spraying. 

4th. Spraying at the wrong time. 

oth. Failure to spray often enough. 

We will briefly consider each of these points in succession. 

First. Do not spray because spraying in general is a good 
thing or because some one has succeeded in saving their crops by 
spraying. Study the pests infesting each variety of fruit in your 
orchard and then apply the propsr remedies for those particular 
pests. Do not go into your orchard with a spray pump until 
you know why you are to spray, what you should use, and how 
best to apply it. In case of doubt on any of these points apply 
to the Station for further information. 

Second, Unfortunately, much of the materials used in spray- 
ing is adulterated, and will give poor results no matter how 
thoroughly and intelligently they are used. This is really a se- 
rious matter since one not only loses the amount paid for the 
materials, but loses the expense incurred in applying the sprays, 
may lose a large portion of his crops, and is likely to lose his 
faith in all spraying operations. The fruit growers of the State 
should unite in securing the passage of a law imposing a heavy 
fine for the sale of any adulterated spraying materials. All that 
can be done at present is to require a guarantee that the materials 
are reasonably pure, and in case of doubt to send samples of the 
material to the Station for analysis. 

Third. Slipshod work in spraying can not be too strongly con- 
demned, and yet it is very common. Last season I passed some 
trees, not far from the Station buildings, that had recently been 
sprayed with Bordeaux mixture and on which the marks of care- 
less work were everywhere apparent. Instead of being covered 
uniformly with a delicate blue tint, these trees looked as though 
a fresco painter had attempted to paint designs in blue upon 
their green foliage. Not more than one-half of the leaves had 
been touched by the spray. " Squirting a few quarts of water 
upon a tree as you hurry past is not spraying. A tree is honest- 
ly sprayed when it is wet all over, on all the branches and on 
both sides of the leaves. An insect or fungus is not killed until 
the poison is placed where the pest is. Bugs do not search for 
poison." Thoroughness in spraying then consists in getting the 



Digitized by 



Google 



Digitized by 



Google 



Q 
W 
> 
< 

to 
Z 



Q 
W 
> 
< 

CO 



Digitized by 



Google 



mixture evenly distributed over every part of the tree. It is not 
necessary to drench the tree. That is a needless waste of ma- 
terial. Two or three gallons of the mixture are sufficient to 
thoroughly spray a fully grown apple tree. The important 
point is to get it evenly distributed. 

Fourth. Unfortunately, it is impossible to give definite direc- 
tions regarding the time to spray, because that varies with the 
locality, with the season, with the varieties to be sprayed, and 
with the pests for which one sprays. However, under the head 
of insects and diseases and in a spraying calendar appended to 
this bulletin we shall indicate the approximate times at which 
the principal sprays should be applied. It is well to remember, 
however, that spraying for the codling moth and for most fungus 
diseases is preventive and must be applied before the pest has 
made much appreciable headway. It is also well to remember 
that it is not best to spray trees when they are in blossom. It is 
not necessary, and it is not only liable to injure the blossoms but 
is certain to poison many of the fruit growers' best friends — the 
bees. Another point to be kept in mind is that the spraying 
must be done at the proper time. If done a few days too early or 
too late it is likely .to be entirely useless, whereas the same ap- 
plication if made at the right time would have been entirely sat- 
isfactory. When the time for spraying comes nothing should be 
allowed to interfere with it. Even cloudy or rainy weather 
should not cause a delay for any considerable time because near- 
ly all the mixtures, if well prepared, and if they have a short 
time to dry will remain upon the trees through several heavy 
showers. After long heavy rainstorms, however, it is usually 
necessary to repeat the application. 

Fifth. There are, it is true, some pests that may be controlled 
by one or two sprayings, but the vast majority of the really seri- 
ous enemies of our fruit trees require three, four, and perhaps five 
applications to keep them under perfect control. In general no 
one should expect to make less than three or four applications. 

THE SPRAYING OUTFIT. 

In order to apply any spraying mixture thoroughly and eco- 
nomically to every part of a tree, one must use a good pump and 
good nozzles. It is impossible to recommend any exact style of 
pump that is best for all purposes. If one has but a few trees to 
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gpray almost any of the numerous styles of bucket pumps will 
answer the purpose. But for orchard work the pump should be 
large enough, and should have an air chamber sufficient to main- 
tain a steady spray from several nozzles. All of its parts that come 
in contact with the liquid should be non-corrosive, it should be 
strongly built, simple in construction, easily taken apart for re- 
pairs and should have the pipes so arranged as to prevent clog- 
ging. It should be provided with an agitator which will keep 
the mixture well stirred and should be provided with couplings 
for at least two lines of hose. Several styles of pumps that will 
approximately meet the above requirements are upon the market 
and when mounted upon a suitable tank, and provided with two 
leads of hose, bamboo extension rods — for elevating the nozzles — 
and good nozzles, most of them will give good results. The best 
nozzle in our estimation is the Ver morel. For rapid work we 
prefer the double Vermorel and would select that form having a 
joint l)etween the nozzle chamber and elbow to facilitate cleaning 
in case of clogging. The Vermorel nozzle throws a very finely 
divided spray and is suitable for nearly all purposes except the 
spraying of very tall trees. For such purpose some graduating 
nozzle like the McGowan is to be preferred. The form of tank, 
like the style of pump, depends upon the work to be done. If 
only a few trees are to be sprayed a small pump mounted on a 
barrel will make a convenient outfit, but if an orchard of any 
considerable size is to be sprayed the pump should be mounted 
upon some such tank as that shown in the accompanying plate — 
one that will hold 250 to 300 gallons of mixture. Such a tank 
will effect a saving in time, sufficient to more than cover its cost, 
in a single season. Steam spraying outfits are being introduced 
for use in large orchards and it is claimed for them that they are 
more economical than the hand power machines. 

INSECTICIDES. 

For all practical purposes insects may be divided into two 
great classes. 

a." Those that actually chew and swallow the tissue of the plant 
or its fruit. 

b. Those that pierce the surface of the plant with a long slender 
beak and suck up its juices, but eat none of the tissues. 
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To class "a" belong all caterpillars, beetles, slugs, codling 
moth, etc. 

To class " b " belong the green aphis, the woolly aphis, the var- 
ious scale insects, squash bugs, and other true bugs, the red 
spider, etc. 

The injury caused by insects of class "a" is readily observed 
and hence is more apt to receive prompt attention, while on the 
other hand the injury caused by those of class "^," although no 
less severe, is often less noticeable. Hence it is that insects of 
this class, which injure the plant simply by appropriating its 
juices, thus causing the foliage to become spotted or yellow, and 
finally to wither and die, are allowed to multiply to such an ex- 
tent that the most energetic measures are required for their control. 

A brief consideration of the above facts regarding the general 
habits of insects, will serve to convince one that while most in- 
sects belonging to class "a" are readily destroyed by the poison 
sprays, on the other hand, insects belonging to class "^" are but 
little if at all affected by them, since they secure their food be- 
neath the surface of the leaf and hence can not be made to eat 
any of the poison. It thus becomes necessary in order to success- 
fully deal with these two classes of insects, to have two general 
classes of insecticides. 

Ist. The poisons, as Paris green and L6ndon purple, which are 
to be used against insects of class " a," but which are practically 
of no value against those of class "^." 

2d. Those substances which kill by contact, as kerosene emul- 
sion, the resin wash, the lime, salt, and sulphur mixture, whale- 
oil soap, lye, sulphur, etc., which are chiefly used against insects 
of class "^." 

POISONS. 

The chief insecticides of this class are Paris green and London 
purple. These are so well known that but few words concerning 
them are necessary. Paris green is, we think, undoubtedly the 
better of the two. It is more uniform in strength, kills more 
quickly, and is less liable to burn the foliage. London purple is 
slightly cheaper, and, being lighter, is more easily kept from 
settling to the bottom of the spraying tank. For use against the 
codlingmoth, caterpillars, and most other insects of class "a," ap- 
ply either, in the form of a spray, using the following proportions: 



Digitized by 



Google 



12 

8PRAY NO. 1. 

Paris green or London purple i pound. 

Unslaked lime 2 pounds. 

Water . 160 to 200 gallons. 

Slake the lime and while it is slaking stir in the Paris green. 
Then strain the mixture through a coarse sieve or piece of burlap, 
and dilute with the required amount of water. The Paris green 
and water can be used in the above proportion without the addi- 
tion of the lime, but it is much safer to add it since it pre- 
cipitates the soluble arsenic compounds, and thus prevents injury 
to the foliage. This is especially true in spraying such tender 
foliage as that of the peach. 

If at any time, it is desirable to spray at the same time with 
an insecticide and a fungicide, and such is usually the case, either 
of the above poisons may safely be added to the Bordeaux mix- 
ture — the lime in the latter preventing all injurious effects of 
the poison upon the foliage. 

On account of the price and the fact that Paris green and London 
purple are generally supposed to be adulterated, we receive fre- 
quent requests for information regarding the feasibility of using 
arsenic — arsenious acid — as a substitute. For this reason the 
following formula is given with the warning that it be used with 
caution, since, if any of the arsenic remains in solution instead 
of being precipitated by boiling with the lime, it is liable to in- 
jure the foliage: 

SPRAY NO. la. 

White arsenic i pound. 

Lime, unslaked 2 pounds. 

Water 3 gallons. 

Boil together for at least an hour, and when ready for use di- 
lute with 200 gallons of water, or preferably with Bordeaux mix- 
ture. We have used this preparation successfully but find that 
considerable care is necessary to prolong the boiling until all of 
the arsenious acid is precipitated as insoluable arsenite of lime. 

CONTACT INSECTICIDES. 

SPRAY NO. 2 — KEROSENE EMULSION. 

We consider this one of the best insecticides to use against in- 
sects of class " ^." Kerosene kills by contact and its penetrating 
power is such that but few insects can resist it. The pure oil is, 
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however, about as injurious to plants as to insects, and thus it 
becomes necessary to emulsify it with some substance that it may 
readily be diluted with water. Soap or sour milk are the best of 
such substances. The emulsion with soap is made as follows: 

Water i gallon. 

Soap (preferably whale-oil soap) ^ pound. 

Kerosene oil 2 gallons. 

Dissolve the soap in the water by boiling. Add the suds, still 
boiling hot, to the oil and violently agitate the mixture by pump- 
ing it back upon itself through a force pump. If hot, the emul- 
sion should form in about five minutes, otherwise it may not 
emulsify at all without reheating. A perfect emulsion should 
have a creamy appearance, and should adhere to the surface of 
glass without oiliness. If not perfect, the oil will rise to the sur- 
face and much harm may result, especially if the emulsion is 
used as a dip for nursery stock or animals. Such an emulsion 
may be used immediately; or, if well made may be kept indefi- 
nitely as a stock mixture to be diluted and used as wanted. 

When ready for use, dilute the required amount of stock emul- 
sion with 8 to 15 or 20 times its bulk of water, and use as a spray. 
The stronger mixture applied in the fall, has been found effective 
in destroying the pear-leaf blister mite. The weaker will be found 
sufficiently strong to destroy the young of the oyster-shell scale, 
if applied to infested trees just after the blossoms fall, and will 
also prove effective in destroying green aphis, woolly aphis, and 
red spider, if applied at any time when they are observed to be 
abundant. 

While recommending the above emulsions, I am well aware 
that, in the past, they have not been the favorite sprays with 
Oregon fruit growers, but I still believe that careful and more ex- 
tensive use of properly made emulsions will yet demonstrate that 
they are among the best, if not the best washes we have for con- 
trolling the above mentioned class of insects. 

One of the chief objections urged against these emulsions is 
their cost, and yet when we consider the ease with which they are 
made and their effectiveness, we must, notwithstanding the exor- 
bitant price of kerosene oil, still number them among our cheapest 
effective washes. Two gallons of kerosene and one gallon of 
strong suds will, in process of emulsifying, increase in volume to 
about four gallons of stock emulsion, which when diluted with 
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water in the above indicated proportions will make from 32 to 80 
gallons of spraying strength — the latter thus costing (at the pres- 
ent price of kerosene) from about li cents down to ^ of a cent 
per gallon. 

It it also urged against kerosene emulsion that it cannot be 
safely used in this climate — that it will kill the trees. My ex- 
perience has been that it can be as safely used here as anywhere 
else. All that is necessary to safely use this remedy is to strictly 
follow directions in making the emulsion, dilute it as directed be- 
fore applying it, and then see that it does not run down the trunk 
of the tree and collect in the '' cup^' of earth about the crown, 

SPRAY N0.*3 — RESIN WASH. 

This is a favorite wash in California for several of the scales 
infesting citrous fruits. In this State its chief value is as a spray 
for the various kinds of plant lice. For this purpose it may be 
used as a substitute for kerosene emulsion with good results, par- 
ticularly in the dry summer months. It can also be used as a 
summer spray for San Jose scale, but we do not advise such use 
since summer sprays are of but little value against this insect. 
The resin wash may be made as follows: 

Resin 20 pounds. 

Crude caustic soda (78 per cent. > 5 pounds. 

Fish oil 2% pints. 

Water to make 100 gallons. 

Place the resin, soda, and oil in a kettle with sufficient water 
to cover them to a depth of three or four inches. Boil about two 
hours, making occasional additions of water, or until the com- 
pound resembles very strong black coffee. Dilute to one-third 
the final bulk^with hot water, or with cold water added slowly 
over the fire, making a stock mixture which must be diluted to 
the full amount of 100 gallons when ready for use. 

SPRAY NO. 4 — LIME, SULPHUR AND SALT. 

This is a winter wash and is by far the most satisfactory rem- 
edy for the San Jose scale that we have tested. It should never 
be applied to trees after the buds have opened in spring. 

Several methods of preparing it are in use, but the formula 
that seems to give the best results is based upon the extensive 
experience of Mr. P]mile Schanno, Horticultural Commissioner 
for the Fourth District. It is as follows: 
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Lime (unslaked) 50 pounds. 

Sulphur 50 pounds. 

Salt 50 pounds. 

Water 150 gallons. 

Slake the lime, add the sulphur, cover with water and boil 
briskly for at least one hour, or until the lime and sulphur are 
completely dissolved. Then add the salt and continue to boil 
for fifteen or twenty minutes. W hen ready for use dilute to one 
hundred and fifty gallons. 

The best results are obtained with this wash if it is applied, 
while still warm, with considerable force in the form of a coarse 
spray. 

A mixture somewhat similar ta the above is made by using 
seven or eight pounds of copper sulphate in place of the fifty 
pounds of salt. It originated in the work of the State Board of 
Horticulture and gives most excellent results when used as a 
winter spray. 

Both of the above mixtures are diflBcult to properly prepare 
and unless one has ample facilities for the work greater satisfac- 
tion will be obtained by purchasing the prepared sprays than by 
attempting to make them oneself. The lime, sulphur and salt is 
sold as Spray No. 1, and the lime, sulphur and copper sulphate 
as Spray No. 2, by David M. Dunn & Co., Portland, Oregon, 

SPRAY NO. 5 — BORDEAUX MIXTURE. 

This is perhaps the most generally useful of all the spraying 
mixtures. It is the principal remedy for fungus diseases, and 
also has some value as an insecticide. It also has a beneficial 
effect upon plants which is independent of its effect upon fungus 
and insect parasites, and is the best medium in which to apply 
Paris green or London purple. In fact, had it no value as a fun- 
gicide or insecticide, I am strongly of the opinion that its bene- 
ficial effect upon plants and its value as a medium in which to 
apply the arsenites would justify me in recommending that dor- 
deaux fnixture be made the basis of all sprays C07itaining the arse- 
nites, /.^., bordeaux mixture should be used instead of pure water 
in preparing Spray No. 1. 

Bordeaux mixture is ordinarily made as follows: 

Copper sulphate 6 pounds. 

Lime (unslaketl) 4-6 pounds. 

Water. 50 gallons. 
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For winter spraying in those portions of the State that have 
excessive rainfall it has been found best to use eight to ten 
pounds of lime. 

So much depends upon the correct preparation of bordeaux 
mixture that we quote in full the directions for its preparation 
which are given by Dr. Galloway of the United States Depart- 
ment of Agriculture: 

"It has been found that the method of combining the ingredi- 
ents has an important bearing on both the chemical composition 
and physical structure of the mixture. For example, if the cpp- 
per sulphate is dissolved in a small quantity of water and the 
lime milk diluted to a limited extent only, there results, when 
these materials are brought together, a thick mixture, having 
strikingly different characters from one made by pouring together 
weak solutions of lime and copper sulphate. It is true, further- 
more, that if the copper sulphate solution and lime milk are 
poured together while the latter or both are warm, different effects 
are obtained than if both solutions are cool at the moment of 
mixing. 

" Briefly, the best results have been obtained from the use of 
the bordeaux mixture made in accordance with the following di- 
rections: In a barrel or other suitable vessel place 25 gallons of 
water. Weigh out 6 pounds of copper sulphate, then tie the same 
in a piece of coarse gunny sack and suspend it just beneath the 
surface of the water. By tying the bag to a stick laid across the 
top of the barrel no further attention will be required. In another 
vessel slack 4 pounds of lime, using care in order to obtain a 
smooth paste, free from grit and small lumps. To accomplish 
this it is best to place the lime in an ordinary water pail and add 
only a small quantity of water at first, say a quart or a quart 
and a half. \^ hen the lime begins to crack and crumble and the 
water to disappear add another quart or more, exercising care that 
the lime at no time gets too dry. Toward the last considerable 
water will be required, but if added carefully and slowly a per- 
fectly smooth paste will be obtained, provided, of course, the lime 
is of good quality. \^ hen the lime is slacked add sufficient water 
to the paste to bring the whole up to 25 gallons. When the cop- 
per sulphate is entirely dissolved and the lime is cool, pour the 
lime milk and copper sulphate solution slowly together into a 
barrel holding 50 gallons. The milk of lime should be thoroughly 
stirred before pouring. The method described insures good mix- 
ing, but to complete this work the barrel of liquid should receive 
final stirring, for at least three minutes, with a broad wooden 
paddle. 

" It is now necessary to determine whether the mixture is per- 
fect — that is, if it will be safe to apply it to tender foliage. To 
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